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Claim 7 



7. A computer-implemented method of marketing an intangible property 
interest, the method comprising the steps of: 

establishing an electronic marketplace; 

assigning an identifier to said intangible property interest; storing the 
identifier; 

receiving a bid for purchase of said intangible property interest; and 
selling said intangible property interest. 

A 107 (disputed language underlined). 
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STATEMENT OF RELATED CASES 

No other appeal from the Board of Patent Appeals and Interferences (Board) 
in connection with the patent on appeal has previously been before this or any 
other court. 

There is no known related case pending in this or any other court. 



• • • 
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I. Issue 

Chaganti' s claims are directed to a method of marketing an intangible 
property using a computer. Chaganti 's specification does not define the claimed 
"intangible property;" instead, it simply lists various examples of the term. The 
Board broadly construed "intangible property" to include stocks and bonds, as 
well as other forms of intangible property. Using this construction, the Board 
found Chaganti 's claims to be anticipated and/or obvious over the prior art. The 
primary issue on appeal is whether the Board's construction of the term was 
reasonable. 

II. Statement of the Case 

This appeal concerns Chaganti's patent application no. 09/307,752 (the '752 
application). The Examiner rejected claims 7-44 in 10 rejections: (1) claims 7, 17, 
23, 24, and 33 as anticipated by Ferstenberg; (2) claim 16 as obvious over 
Ferstenberg; (3) claim 39 as obvious over Harrington; (4) claims. 8, 9, 26, 27, 34, 
and 35 as obvious over Ferstenberg and Crain; (5) claims 10, 12, 15, 20, 28, 30, 
36, and 38 as obvious over Ferstenberg and Brett; (6) claims 13, 14, 18, 19, 31 and 
32 as obvious over Ferstenberg and Dictionary of Finance; (7) claims 1 1, 21, 22, 
29, and 37 as obvious over Ferstenberg and Stallaert; (8) claim 40 and 41 as 
obvious over Harrington and Crain; (9) claims 42 and 44 as obvious over 
Harrington and Brett; and (10) claim 43 as obvious over Harrington and Stallaert. 



The Board affirmed each of the Examiner's rejections and subsequently denied 
Chaganti's request for reconsideration. This appeal followed. 

III. Statement of the Facts 
A. Chaganti's Invention: Using a Computer to Market Intangible Property 

Chaganti's invention is directed to a computer-based method of marketing 
an intangible property interest Al 15-129. The main dispute on appeal centers 
around the term "intangible property." 

According to the specification, Chaganti's method uses a computer to issue, 
list, price and trade interests in various forms of "intangible property such as a 
patent, a trademark, a copyright in a painting, goodwill, licenses, leases, 
easements, rights, a seafaring route such as the right to navigate the Suez Canal, 
and other similar rights; personal rights such as a right to future income of a 
person; special objects such as collectibles; and services such as a musician's 
concert recital time or a babysitter's time." Al 1 5. 1 Chaganti's specification notes 
that "though only certain types of properties are discussed in the foregoing, that 
discussion is by no means limited to the actual types of properties used as an 



'Citations to the Appellee Appendix are designated as "A_," and citations to 
Chaganti's Appeal Brief are designated as "Br. at _." 
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illustration. Thus, the invented method and system should not be limited by the 
discussion provided herein." A 120. 

The specification explains that Chaganti's method enables intangible 
property owners to sell shares of the property to the highest bidder. Al 1 8. For 
example, the owner of the rights to a famous movie like "Jurassic Park" or "The 
Titanic" may offer shares of the film to the public. All 7. An interested buyer 
may purchase shares in the movie alone without having to purchase shares in the 
company that owns the movie. Id. The shares may be traded in any publicly 
traded securities marketplace where stocks are exchanged, such as the New York 
Stock Exchange. Id.; A118. Thus, Chaganti states that his "invention is related to 
the area of publicly traded securities and other financial instruments." Al 15. 

Illustrative claim 7 states: 

7. A rnmpntpr-implpmented method of marketing an intangible property 
interest, the method comprising the steps of: 

establishing an electronic marketplace; 

assigning an identifier to said intangible property interest; storing the 
identifier; 

receiving a bid for purchase of said intangible property interest; and 
selling said intangible property interest. 

Al 07 (disputed language underlined). 
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B. Prior Art - Ferstenberg: A Computer System Used to Exchange 
Commodities 

Ferstenberg discloses a computer system that is used for the exchange of 
commodities. A150, col. 1, 11. 7-10. Ferstenberg states that "[f]inancial 
commodities include such intangibles as stocks and bonds, as well as contracts for 
the future exchange of tangible or intangible commodities, known as options." 

A168, col. 38, 11. 60-63. The system has a software program that permits investors 

i 

to electronically carry out negotiations for the transfer of commodities. Al 5 1 , col. 
3, 11. 16-21. During the exchange, each intangible property is assigned an 
identifier. A170, col. 42, 11. 42. The identifier is stored in a database. A173, col. 
47, 11. 12-17. When a buyer is interested in purchasing an intangible property, he 
submits a bid for the item. A170, col. 42, 11. 62-63. The property is sold when the 
bid is accepted. A171, col. 43, 11. 50-55. 2 

C. The Board's Decisions 

The Board adopted the Examiner's findings of facts and affirmed the 
Examiner's rejections of claims 7-44. A17. Significantly, the Board agreed with 

2 Although the Examiner relied on references in addition to Ferstenberg in 
his rejections, it is unnecessary to address those references here because Chaganti 
limited his arguments on appeal to the meaning of the term "intangible property." 
See In re Watts, 354 F.3d 1362, 1367-68 (Fed. Cir. 2004) (stating that arguments 
not raised in the opening brief are waived). 
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the Examiner that the term "intangible property," includes stocks and bonds. In 
construing the term, the Board explained that it was giving the term its "broadest 
reasonable construction in light of the specification as it would be interpreted by 
one of ordinary skill in the art." A18 (citing In re Am. Acad. ofSci. Tech. Ctr., 
367 F.3d 1359, 1364 (Fed. Cir. 2004)). The Board found that the specification 
does not explicitly provide a meaning for "intangible property," much less define 
the term so as to exclude stocks. Id. The Board agreed with the Examiner that the 

specification simply lists "patents, trademarks, etc." as mere examples of 

j 

intangible property. A 19. Thus, the Board concluded that the specification fails 
to describe the claimed "intangible property" in such a manner that a skilled 
artisan would interpret the term to not encompass financial securities, such as 
stocks. Id. Based on that interpretation, the Board found that Ferstenberg 
anticipated claim 7. 

In its Decision on Request for Rehearing, the Board rejected Chaganti's 
argument that he acted as his own lexicographer by defining the term "intangible 
property" in the specification such that it excludes stocks and bonds. A6-7. The 
Board found that the passages in the specification that Chaganti relies on to 
support his argument fail to "provide a person of ordinary skill in the art with clear 
and precise notice of the meaning that is to be construed, let alone one which 



excludes from its scope stocks and bonds." A7. Moreover, the Board found that 
the specification expressly states that the invention should not be limited by the 
discussion of properties provided in the specification, and that the invention is 
related to the field of publicly traded securities and other financial instruments. 
A4-5. 

Thus, the Board concluded that the broadest reasonable construction of 
"intangible property" consistent with the specification "encompasses stocks and 
bonds, as well as other forms of intangible property." A8. The Board found that 
this interpretation of the term is also consistent with the definition of "intangible 
property" found in the IRS Publication ("generally any property that has value but 
that you cannot see or touch") that Chaganti submitted to USPTO to support his 
position because stocks and bonds are property that have a value that you cannot 
see or touch. Id. 

IV. Summary of the Argument 

The main issue in this appeal is whether the Board reasonably interpreted 
the "intangible property" limitation. Nowhere in the claim or the specification 
does Chaganti provide a definition for the term. The specification merely presents 
a long and non-exclusive list of examples of the term. Thus, the Board reasonably 
interpreted the term to include stocks, bonds, as well as other types of intangible 
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property. This interpretation is not only consistent with the specification, it is also 
consistent with how one of ordinary skill in the art would interpret the term, and 
with the definition of the term given in the evidence which Chaganti submitted to 
the USPTO. 

The Board properly rejected Chaganti's argument that he acted as his own 
lexicographer by defining "intangible property" to exclude stocks and bonds. The 
specification does not clearly, definitely, or precisely define the term so as to put 
the skilled artisan on notice of an intent to use a special definition. Thus, because 
the Board's construction was reasonable, its anticipation and obviousness 
determinations should be affirmed. 

V. Argument 

A. Standard of Review 

When a patent is being examined, the USPTO gives the claims their 
broadest reasonable interpretation consistent with the specification. In re ICON 
Health & Fitness, Inc., 496 F.3d 1374, 1379 (Fed. Cir. 2007) (citing In re Am. 
Acad, of Set Tech Ctr., 367 F.3d 1359, 1364 (Fed. Cir. 2004)). This Court thus 
reviews the USPTO 's interpretation of disputed claim language to determine 
whether it is "reasonable. 55 In re Morris, 127F.3d 1048, 1055 (Fed. Cir. 1997). 
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B. The Board Reasonably Construed the Claimed "Intangible Property" 
as Encompassing Stocks and Bonds 

1. The Specification's Description of "Intangible Property" Does 
Not Exclude Stocks and Bonds 

Chaganti's primary dispute in this appeal is that the Board improperly 

interpreted the "intangible property" limitation of each claim on appeal. 3 It is well 

settled that during patent examination, the USPTO gives claims "their broadest 

reasonable interpretation consistent with the specification. ICON Health & 

Fitness, 496 F.3d at 1379; Am. Acad, of Set Tech. Ctr. } 367 R3d at 1364; Morris, 

127 F.3d at 1055. In fact, "claim language should be read in light of the 

specification as it would be interpreted by one of ordinary skill in the art." In re 

Suitco Surface, Inc., 603 F.3d 1255, 1260 (Fed. Cir. 2011). Prior art references 

may be "indicative of what all those skilled in the art generally believe a certain 

term means * * * [and] can often help to demonstrate how a disputed term is used 

by those skilled in the art." In re Cortright, 165 F.3d 1353, 1358 (Fed. Cir. 1999) 

(quoting Vitronics Corp. v. Coriceptronic, Inc., 90 F.3d 1576, 1584 (Fed. Cir. 



3 fri his brief to this Court, Chaganti appears to incorporate by reference 
arguments that he made in his appeal to the Board and his request for rehearing. 
However, Federal Circuit Form 14, which Chaganti used to write his informal 
appeal, does not state that appellants may incorporate by reference earlier 
arguments. To the extent that the Court wishes to consider Chaganti's arguments 
made to the Board, the USPTO's position on those arguments is set forth in the 
Board's decisions. 
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1996)). Thus, the USPTO's "interpretation must be consistent with the one that 
those skilled in the art would reach." Cortright, 165 F.3d at 1358. In other words, 
the USPTO's interpretation of claim terms should be consistent with the meaning 
given to identical terms in other patents from analogous art/ 

As an initial matter, it is undisputed that the claim does not define the term 
"intangible property," and as the Board and the Examiner found, the specification 
does not define the term either. A5; A7; A18-19. Instead, the specification merely 
provides examples of various types of "intangible property." A19. For instance, 
in the "Background of the Invention" section, the specification states that "no 
publicly tradeable stock marketplace exists for the sale of certain non-corporate, 
non-commodity forms of property, for example, intangible property such as a 
patent, a trademark, a copyright in a painting, goodwill, licenses, leases, 
easements, rights, a seafaring route such as the right to navigate the Suez Canal, 
and other similar rights * * * *" Al 15. In this description, the term "intangible 

> 

property" is followed by a lengthy list of words (i.e., patent, trademark, etc.). Id. 
As the Board and the Examiner found, the list simply presents examples of 
"intangible property." A 19. But a claimed invention is not limited to the 
examples in the specification. Varco, L.P. v. Pason Systems USA Corp., 436 F.3d 
1368, 1375 (Fed. Cir 2006) ("This court has cautioned against limiting the claimed 



invention to preferred embodiments or specific examples in the specification.") 
(quoting Texas Instruments, Inc. v. U.S. Int'l Trade Comm'n, 805 F.2d 1558, 1563 
(Fed. Cir. 1986)). Thus, as the Board found, these examples do not define what 
the term "intangible property" actually means. A19. Because the specification 
fails to define "intangible property," the broadest reasonable interpretation of term 
consistent with the specification encompasses stocks, bonds, as well as other 
forms of intangible property. A8. v 

The Board's construction of "intangible property" as including stocks and 
bonds is also consistent with the prior art's use of the term. Cortright, 165 F3d at 
1358 (explaining that the prior art use of a term may be "indicative of what all 
those skilled in the art generally believe a certain term means"). The Examiner 
found that U.S. Patent No. 5,873,071 (the '071 patent) discloses an invention 
drawn to the exchange of financial commodities which defines intangible property 
as stocks and bonds. A63. Specifically, the '071 patent explains that "[financial 
commodities include such intangibles as stocks and bonds, as well as contracts for 
the future exchange of tangible or intangible commodities, known as options." 
A168, col. 38, 11. 57-63. Given that Chaganti's specification does not define or 
otherwise limit the meaning of "intangible property," consistent with the '071 
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disclosure, one of ordinary skill in the art would construe the term as including 
stocks and bonds. A8; A18. 

Moreover, the Board's construction of "intangible property" is also 
consistent with the evidence that Chaganti submitted to the USPTO to support his 
argument that the term excludes stocks and bonds. A8. Citing IRS Publication 
946 (1999), Chaganti argued that "intangible property" means "generally any 
property that has value but that you cannot see or touch." Id.; A44. As the Board 
found, "[sjtocks and bonds are a property that has value but that you cannot see or 
touch." A8. 

2. Chaganti Did Not Define the "Intangible Property" Limitation in 
the Specification to Exclude Stocks and Bonds 

Chaganti argues that the specification distinguishes the term "intangible 

property" from corporate stocks and bonds. Br. at 1. In Chaganti's view, he acted 

as his own lexicographer, defining "intangible property" in the specification such 

that it excludes stocks and bonds. Chaganti's argument lacks foundation. To be 

his own lexicographer, an inventor "must use a 'special definition of the term 

[that] is clearly stated in the patent specification or file history.'" The Laryngeal 

Mask Co. LTD v. AMBU, 618 F.3d 1367, 1372 (Fed. Cir. 201 1) (quoting Vitronics, 

90 F.3d at 1583 (emphasis added)); see also In re Paulsen, 30 F.3d 1475, 1480 
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(Fed. Cir. 1994) ("Although an inventor is indeed free to define the specific terms 
used to describe his or her invention, this must be done with reasonable clarity , 
deliberateness , and precision .") (emphasis added). 

Nowhere does the specification clearly, deliberately, or precisely define 
"intangible property." Before the Board, Chaganti argued that the term "intangible 
property" excludes stock and bonds because the specification states that 
"according to the present invention, trading shares in an electronic communication 
medium involves subject matter other than a corporate stock, bond, option, or 
futures contracts to delivery of commodities." A 123. However, that language 
does not mention - much less clearly, deliberately, or precisely define - 
"intangible property" in such a way as to exclude stocks and bonds. As a result, 
there is nothing in the specification demonstrating that "intangible property" was 
given a special definition different from the meaning ordinarily understood by one 
of skill in the art. If Chaganti wanted to act as a lexicographer defining 
"intangible property" to exclude stocks and bonds, he should have done so clearly, 
definitively, and precisely. 

Moreover, Chaganti's argument is inconsistent with certain passages of the 
specification. First, the specification expressly states that discussions about 
various properties do not limit the invention: "It should be noted that though only 
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a certain types of properties [sic] are discussed in the foregoing, that discussion is 
by no means limited to the actual types of properties used as an illustration. Thus, 
the invented method and system should not be limited by the discussion provided 
herein." A120. Second, in describing the "Field of the Invention," the 
specification explains that the "invention is related to the area of publicly traded 
securities and other financial instruments." While this passage does not 
specifically mention stocks and bonds, it is undisputed that stocks and bonds are 
public traded securities. Given that the specification fails to state that stocks and 
bonds are securities that are not intangible property, the skilled artisan reading this 
section of the specification would understand that Chaganti intended the field of 
invention to include stocks and bonds. 

Vj 

3. Chaganti's Other Arguments Are Equally Unpersuasive 

Chaganti' s contention that the Board ignored evidence that other 
applications claiming systems involving "intangible property" rights were allowed 
(Br. at 1) lacks merit. Like he did before the Board, Chaganti failed to describe 
how the "references support his interpretation of the disputed claim term. A9. In 
any event, the prosecution history of those applications is not relevant to the 
prosecution of this application because "each case is determined on its own 
merits." Seeln re Gyurik, 596 F.2d 1012, 1018 n.15 (CCPA 1979). "In reviewing 
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specific rejections of specific claims, this court does not consider allowed claims 
in other applications or patents." Id. ; see also In re Nett Designs, 236 F.3d 1339, 
1342 (Fed. Cir. 2001) ("The [Trademark Trial and Appeal] Board must decide 
each case on its own merits" and "the PTO's allowance of prior registrations does 
not bind the Board or this Court."). Therefore, Chaganti's arguments regarding 
the allowed claims in other patents cannot save him. 

Chaganti argues that the Examiner erred in "argu[ing] that an exchange for 
selling a 'right to a babysitter's time' is anticipated by a stock exchange." Br. at 1. 
Chaganti is wrong - the Examiner never made such an argument. Nor could he 
because Chaganti never argued in his brief to the Board that the claim involving "a 
right to a babysitter's time" is not anticipated by Ferstenberg. Given that this 
argument was not raised before the Board, it is waived. Watts, 354 F.3d at 1367- 
68 (explaining that arguments argued for the first time on appeal are waived). 4 

Nor did the Board err by applying the wrong law, as Chaganti alleges. Br. 
atl. To support his contention, Chaganti lists various cases all of which are 

"Chaganti's status as a pro se litigant does not excuse his failure to timely 
raise arguments. While parties appearing pro se are ordinarily treated differently, 
Chaganti is an attorney, see Chaganti's signature on his appeal brief, and therefore 
may not avoid the waiver doctrine. See Godlove v. Bamberger, 903 F. 2d 1 145, 
1 148 (7th Cir. 1990) ("Ordinarily, we treat the efforts of pro se applicants gently, 
but a pro se lawyer is entitled to no special consideration."). 
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factually dissimilar because they involve infringement litigation. It is beyond 
reasonable debate that when determining patentability, the USPTO gives claims 
their broadest reasonable interpretation consistent with the specification. See, e.g., 
Suitco Surface, 603 F.3d at 1260; In re Bigio, 381 F.3d 1320, 1324 (Fed. Or. 
2004); Morris, 127 F.3d atl055. That is just what happened here. As explained 
above, the USPTO's broad construction of "intangible property" is consistent with 
the language in the specification. 

Finally, Chaganti's argument that the Examiner failed to separately evaluate 
each dependent claim is contradicted by the evidence of record. In the Examiner's 
Answer, the Examiner separately addressed each dependent claim on appeal. See 
A51-74. 
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" VI. Conclusion 

The Director respectfully requests that this Court affirm the Board's 
decision. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 



BEFORE THE BOARD OF PATENT APPEALS 
AND INTERFERENCES 



Ex parte NAREN CHAGANTT 



Appeal 2009-012123 
Application 09/307,752 
Technology Center 3600 



Before MURRIEL E. CRAWFORD, HUBERT C. LORIN, and 
BIBHU R. MOHANTY, Administrative Patent Judges. 

LORIN, Administrative Patent Judge, 



DECISION ON REQUEST FOR REHEARING 1 



1 The two-month time period for riling an appeal or commencing a civil 
action, as recited in 37 C.F.R. § 1.304, or for riling a request for rehearing, 
as recited in 37 C.F.R. § 41.52, begins to run from the "MAIL DATE" 
(paper delivery mode) or the ' 'NOTIFICATION DATE" (electronic delivery 
mode) shown on the PTOL-90A cover letter attached to this decision. 
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STATEMENT OF THE CASE 2 

Naren Chaganti (Appellant) filed a Request for Rehearing of the 

Decision. The Board affirmed the Examiner's decision to reject claims 7-44. 

Ten rejections were made and all were affirmed. Claim 1 , illustrative of the 

claims on appeal, was rejected under § 102(e) over Ferstenberg and is 

reproduced below, 

7. A computer-implemented method of marketing 
an intangible property interest, the method 
comprising the steps of: 

establishing an electronic marketplace; 
assigning an identifier to said intangible property 
interest; storing the identifier; 

receiving a bid for purchase of said 
intangible property interest; and 
selling said intangible property interest. 

In accordance with 37 C.F.R. § 41.52(a)(1), the Request includes 
certain points, in particular, that the Appellant believes the Board 
misapprehended or overlooked in reaching its Decision. On various 
grounds, the Appellant challenges the Board's construction of the term 
"intangible property" (see claim 7) as encompassing stocks and bonds. 
According to the Appellant, as used in the claims "intangible property" * 
excludes stocks and bonds. Request 1. 



2 Our decision will make reference to the Appellant's Request for Rehearing 
(filed Sep. 30, 2010, "Request") and the BPAI Decision (mailed Sep. 24, 
2010, "Decision 55 ). 
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We have reviewed the Request in its entirety but do not find that the 

Appellant has shown the Board to be in jerror. Our reasons are enumerated 

in the DISCUSSION section below. 

DISCUSSION 
We will address each section of the Request in order. 
Section A. 

This section is devoted to the argument that the Specification supports 
limiting the scope of the term "intangible property" such that it excludes 
stocks and bonds - in an effort to show the Board was in error in stating that 
the Specification "does not define that term [i.e., "intangible property"], 
such that it excludes stocks" (Decision 7). 

The two passages in the Specification the Appellant relies upon are: 

It should be understood that though the above-mentioned description 
appears similar to the activities of the governance of a corporation, 
there are significant differences between the two. Here, the asset is 
non-corporate. Additionally, according to the present invention, 
trading shares in an electronic communication medium involves 
subject matter other than a corporate stock, bond, option, or futures 
contracts to delivery of commodities-the present invention pertains to 
intangible property; personal property rights; unique or special 
objects; or services-the subject matter, the kind of which, is currently 
not tradeable in a market place. 

Specification 9: 18-26. And, 

Markets exist today for many forms of property. The New York Stock 
Exchange and the National Association of Securities Dealers 
Quotation System (NASDAQ) provide market place for trading 
securities such as common and preferred stocks, and warrants on sale 
or purchase of stocks. The Chicago Board of Exchange (CBOE) and 
other market places provide a forum for sale and exchange of options 
and future interests in several securities and commodities such as 
wheat, soybeans, frozen concentrated orange juice, and pork bellies. 
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Recently, the CBOE has started trading in electricity delivery 
contracts. 

However, no publicly tradeable stock marketplace exists for the sale 
of certain non-corporate, non-commodity forms of property, for 
example, intangible property such as a patent, a trademark, a 
copyright in a painting, goodwill, licenses, leases, easements, rights, a 
seafaring route such as the right to navigate the Suez Canal, and other 
similar rights; personal rights such as a right to future income of a 
person; special objects such as collectibles; and services such as a 
musician's concert recital time or a babysitter's time, which are 
described and discussed in relation to the invention herein. 

Specification 1: 14-27. See Request 2-3. In light of these disclosures in the 

Specification, the Applicant argues that the broadest reasonable construction 

of the claim term "intangible property" in light of the Specification is that it 

excludes stocks and bonds. We disagree. 

We see nothing in these passages which defines "intangible property" 
with any particularity. 

The passage from page 1 of the Specification discusses the need for a 
marketplace to trade certain non-corporate, non-commodity forms of 
property and states "for example, intangible property such as a patent, 
trademark, a copyright in a painting . . While stocks and bonds are not 
included in this listing of examples of intangible property, neither are they 
expressly excluded. The passage from page 9 describes that according to the 
present invention the trading of shares involves subject matter other than a 
corporate, stock, bond, option or futures contracts to delivery of 
commodities. This passage also does not explicitly define the term 
"intangible property" to exclude stocks and bonds. 

On the other hand and contrary to the Appellant's argument, the 
Specification expressly states that the invention should not be limited by the 
property types discussed in the Specification. Specification 6:12-16, The 
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Specification states: "It should be noted that though only a certain types of 
properties are discussed in the foregoing, that discussion is by no means 
limited to the actual types of properties used as an illustration. Thus, the 
invented method and system should not be limited by the discussion 
provided herein." Specification 6:12-16. Further, the Specification 
describes that "[t]his invention i§ related to the area of publicly traded 
securities and other financial instruments " Specification 1:6-11. Emphasis 
added. 

The Appellant's argument throughout the Request centers on the 

meaning of the claim term "intangible property". {See independent claims 7, 

24,. and 39). Later in the Request, the Appellant argues that the Board erred 

by finding that the Appellant did not act as their own lexicographer to 

explicitly exclude "stocks, bonds, [and] commodities" from the ordinary 

meaning of "intangible property." Id. The Appellant states: 

The rejected claims are directed toward an online electronic 
marketplace where certain "intangible" property interests — 
other than stocks, bonds, commodities — such as patents, 
copyrights, trademarks, goodwill, right to a babysitter's time 
etc — are listed, bought and sold. The dispute is whether the 
claim term "intangible" encompasses stocks and bonds. 
Request 4. We agree with the Appellant that an applicant has the right to act 

as their own lexicographer, but disagree that the Appellant has done so in 

this case as to narrow the ordinary meaning of "intangible property" to 

exclude stocks and bonds. "Absent claim language carrying a narrow 

meaning, the PTO should only limit the claim based on the specification or 

prosecution history when those sources expressly disclaim the broader 

definition." In reBigio, 381 R3d 1320, 1325 (Fed Cir. 2004). Although a 

patent applicant is entitled to be his or her own lexicographer of patent claim 
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terms, in ex parte prosecution it must be within limits. In re Corr, 347 F.2d 
578, 580 (CCPA 1965). The applicant must do so by placing such 
definitions in the Specification with sufficient clarity to provide a person of 
ordinary skill in the art with clear and precise notice of the meaning that is to 
be construed. See also In re Paulsen, 30 F.3d 1475, 1480 (Fed. Cir. 1994) 
(although an inventor is free to define the specific terms used to describe the 
invention, this must be done with reasonable clarity, deliberateness, and 
precision; where an inventor chooses to give terms uncommon meanings, the 
inventor must set out any uncommon definition in some manner within the 
patent disclosure so as to give one of ordinary skill in the art notice of the 
change.) 

As we have explained, we do not find the passages the Appellant 
relies upon to place a definition for "intangible property" in the Specification 
with sufficient clarity to provide a person of ordinary skill in the art with 
clear and precise notice of the meaning that is to be construed, let alone one 
which excludes from its scope stocks and bonds. 

Accordingly, we find the argument unpersuasive as to error in the 
Decision. 
Sections B. and C. 

These sections take issue with the panel's reliance on the ordinary 
meaning for "intangible property" rather than the alleged specific meaning 
in the Specification. See Decision 6, 

For the reasons already discussed, we find that the Appellant has not 
acted as their own lexicographer by placing a narrow definition of 
"intangible property" in the Specification so that a person of ordinary skill in 
the art is provided, with sufficient clarity, with clear and precise notice that 
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the term is to be construed to exclude stocks and bonds. We are not 
persuaded that, given the Specification, the claim term 1 'intangible property" 
should not be given its ordinary and customary meaning. We find that the 
broadest reasonable construction of the claim term in light of the 
Specification is such that "intangible property" encompasses stocks and 
bonds, as well as other forms of intangible property. 

Furthermore, we note that our broad construction of "intangible 
property" is consistent with the Appellant's own definition of "intangible 
property'* as "generally any property that has value but that you cannot see 
or touch." Request 6. Stocks and bonds are a property that has value but 
that you cannot see or touch. 

Finally, we note that Ferstenberg also describes "intangible property" 
broadly as including stocks and bonds; see ! 

1. Abstract ("Li other embodiments, this invention is equally 
applicable to the exchange of any tangible or intangible 
commodities."); 

2. Col. 1, 11. 19-22 ("Examples of items traded include intangibles, 
such as securities (stocks, bonds, and options) commodity futures, 
collateralized mortgage obligations, and pollution rights, as well as 
tangibles, such as copper or soy beans."); 

3. Col. 12, 11. 23-29 ("For clarity of disclosure, and not by way of 
limitation, the preferred embodiment of this invention is described 
in detail with respect to the exchange of financial commodities. 
However, this invention is not so limited, and from the following 
detailed description it will be apparent to one of skill in the art that 
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this invention is applicable to exchanges of tangible or intangible 

commodities of any sort"); and, 

4. Col. 38, U. 60-63 (Ferstenberg state: "Financial commodities 

include such intangibles as stocks and bonds . , .")■ 

For theses reasons, the argument is unpersuasive as to error in the 

Decision, 

Section D. 

The Appellant lists patents and argues that the PTO has allowed other 
applications where "intangible property" was claimed. However, the 
Appellant does not provide any argument or discussion as to how the listed 
patents are relevant to the claim construction issue of the present application. 
Request 6-7. Accordingly, we fmd the Appellant's argument unpersuasive. 
Section E. 

Turning to the Appellant's argument in Section E of the Request, the 
Appellant seems to merely assert that the Ferstenberg and Stallaert 
references are not enabled. Request 7-8. However, notwithstanding that this 
does not appear to be an argument raised in the Brief, the Appellant has not 
provided anyidiscussion as to why these references are not enabled. Id,. 

. Therefore, we find the Appellant's argument unpersuasive. 
Section F. 

Finally, turning to the Appellant's argument in Section F of the 
Request, the Appellant argues that under the doctrine of claim differentiation 
the dependent claims narrow the term "intangible" to specifically state other 
forms of property. The Appellant's argument seems to be based on the 
Examiner and the Board construing "intangible property" to encompass only 
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stocks or bonds, thereby precluding the forms of intangible property defined 
in the dependent claims. Request 9. 

We have construed "intangible property" to encompass stocks and 
bonds. We did not limit "intangible property" to only encompass stocks and 
bonds. We made no finding that the ordinary meaning of "intangible 
property" excludes intangible property other than stocks and bonds. See 
Decision 5-7. Our decision was limited to the issue at hand: whether the 
Appellant had acted as their own lexicographer to specifically narrow the 
meaning of "intangible property" to excluded stocks, bonds, and 
commodities. Id. Our decision did not touch on whether the ordinary 
meaning of "intangible property" also encompasses other types of intangible 
property, such as intellectual property, as well as, stock and bonds, since this 
issue was not in dispute. 

Also, our construction of "intangible property" is consistent with the 
doctrine of claim differentiation. "The doctrine of claim differentiation 
creates a presumption that each claim in a patent has a different scope. . . 
.The difference in meaning and scope between claims is presumed to be 
significant to the extent that the absence of such difference in meaning and 
scope would make a claim superfluous." Free Motion Fitness, Inc. v, Cybex 
Int 7, Inc., 423 F,3d 1343, 1351 (Fed. Or. 2005) (internal quotation marks 
and citations omitted). "[C]laim differentiation normally means that 
limitations stated in dependent claims are not to be read into the independent 
claim from which they depend.'" Nazomi Commc'ns, Inc. v. Arm Holdings, 
PLC, 403 F.3d 1364, 1370 (Fed. Cir. 2005) (quoting Karlin Techs., Inc. v. 
Surgical Dynamics, Inc., Ill R3d968, 971-72 (Fed. Cir. 1999). Here, claim 
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7, for example, recites "intangible property" and dependent claim 8 further 
narrows the "intangible property" to intellectual property. 

Accordingly, we find the Appellant's argument unpersuasive, 

CONCLUSION 

We have carefully considered all the arguments that the Appellant has 
set forth in the Request but, for the foregoing reasons, we do not find them 
persuasive as to error in the Board's decision affirming the decision of the 
Examiner to reject claims 7-44. 

DENIED 
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DECISION ON APPEAL 1 
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action, as recited in 37 C.F.R. § 1.304, or for filing a request for rehearing, 
as recited in 37 C.F.R. § 41 .52, begins to run from the "MAIL DATE" 
(paper delivery mode) or the "NOTIFICATION DATE" (electronic delivery 
mode) shown on the PTOL-90A cover letter attached to this decision. 
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STATEMENT OF THE CASE 

Naren Chaganti (Appellant) seeks our review under 35 U:S.C. § 134 

of the final rejection of claims 7-44. We have jurisdiction under 35 U.S.C. 

. § 6(b) (2002). 

SUMMARY OF DECISION 

We AFFIRM, 2 

THE INVENTION 

The invention is "an electronic apparatus to issue, list, price and trade 
property interests in intangible forms of property." Specification 1:7-8, 

Claim 7, reproduced below, is illustrative of the subject matter on 
appeal, 

7. A computer-implemented method of marketing 
an intangible property interest, the method 
comprising the steps of: 

establishing an electronic marketplace; 
assigning an identifier to said intangible property 
interest; storing the identifier; 

receiving a bid for purchase of said 
intangible property interest; and 

selling said intangible property interest. 



2 Our decision will make reference to the Appellant's Appeal Brief ("Br.," 
filed Dec. 6, 2004) and the Examiner's Answer ("Answer," mailed Jan. 22, 
2009). 



2 



A14 



Appeal 2009-012123 
Application 09/307,752 



THE REJECTIONS 



The Examiner relies upon the following as evidence of 



unpatentability: 



Ferstenberg US 5,873,071 

Brett US 6,023,685 

Stallaert US 6,035,287 

Harrington US 6,161,099. 



Dec. 12, 2000 



Feb. 16, 1999 
Feb. 8, 2000 



Mar. 7, 2000 



Mark Walsh. Marketing Intellectual Property On-line. 1 3 Crain 's 
New York Business 12 (November 17, 1997). [Hereinafter, Cram's.] 

John Downes and Jordan Elliot Goodman, Dictionary of Finance and 
Investment Terms, Barrons. (1998). [Hereinafter, Dictionary of Finance.] 

The following rejections are before us for review: 

1. Claims 7, 17, 23, 24 and 33 are rejected under 35 U.S.C. § 102(e) as 
being anticipated by Ferstenberg. 

2. Claim 16 is rejected under 35 U.S.C. §103(a) as being unpatentable 
over Ferstenberg. 

3. Claim 39 is rejected under 35 U.S.C. §103(a) as being unpatentable 
over Harrington. 

4. Claims 8, 9, 26, 27, 34, and 35 are rejected under 35 U.S.C. § 103(a) 
as being unpatentable over Ferstenberg and Crain's. 

5. Claims 10, 12, 15, 20, 28, 30, 36, and 38 are rejected under 35 U.S.C. 
§ 103(a) as being unpatentable over Ferstenberg and Brett. 

6. Claims 13, 14, 18, 19, 31, and 32 are rejected under 35 U.S.C. §103(a) 
as being unpatentable over Ferstenberg and Dictionary of Finance. 

7. Claims 1 1, 21, 22, 29, and 37 are rejected under 35 U.S.C. § 103(a) as 
being unpatentable over Ferstenberg and Stallaert. 
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8. Claims 40 and 41 are rejected under 35 U.S.C, § 103(a) as being 
unpatentable over Harrington and Crain's. 

9. Claims 42 and 44 are rejected under 35 U.S.C. § 103(a) as being 
unpatentable over Harrington and Brett. 

10. Claim 43 is rejected under 35 U.S.C. § 103(a) as being unpatentable 
over Harrington and-Stallaert. 

ISSUES 

The first issue is whether claims 7, 17, 23, 24 and 33 are anticipated 
under 35 U.S.C. § 102(e) by Ferstenberg. Specifically, the major issue is 
whether the claimed "intangible property" encompasses financial 
instruments, such as stocks. 

The second issue is whether claim 16 is unpatentable under 35 U.S.C. 

§ 103(a) over Ferstenberg. 

The third issue is whether claim 39 is unpatentable under 35 U.S.C. 
§ 1 03 (a) over Harrington. 

The fourth issue is whether claims 8, 9, 26, 27, 34, and 35 are 
unpatentable under 35 U.S.C. §103(a) over Ferstenberg and Crain's. . 

The fifth issue is whether claims 10, 12, 15, 20, 28, 30, 36, and 38 are 
unpatentable under 35 U.S.C. § 103(a) over Ferstenberg and Brett. 

The sixth issue is whether claims 13, 14, 18, 19, 31, and 32 are 
unpatentable under 35 U.S.C. § 103(a) over Ferstenberg and Dictionary of 
Finance. 

The seventh issue is whether claims 11, 21, 22, 29, and 37 are 
unpatentable under 35 U.S.C. § 103(a) over Ferstenberg and Stallaert. 
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The eight issue is whether claims 40 and 41 are unpatentable under 35 
U.S.C. § 103(a) over Harrington and Grain's. 

The ninth issue is whether claims 42 and 44 are unpatentable under 35 
U.S.C. § 103(a) over Harrington and Brett. 

The tenth issue is whether claim 43 is unpatentable under 35 U.S.C. 
§103(a) over Harrington and Stallaert 

FINDINGS OF FACT 
We find that the following enumerated findings of fact (FF) are 
supported by at least a preponderance of the evidence. Ethicon, Inc. v. 
Quigg, 849 F,2d 1422, 1427 (Fed. Cir. 1988) (explaining the general 
evidentiary standard for proceedings before the Office). 

1. We adopt the Examiner's findings of facts. Answer 4-26. 

2. Grain's describes an Intellectual Property Exchange, which is an 
electronic marketplace on the Internet for trading Intellectual 
Property. Grain's Abstract. 

3. It is old and well known to. those of ordinary skill in the art to register 
intangible properties for sale. 

ANALYSIS 

The rejection of claims 7, 17, 23, 24 and 33 under 35 U.S.C; § J 02(e) as 
being anticipated by Perstenberg. 

The Appellant argues claims 7, 17, 23, 24, and 33 as a group. Br. 9- 
23. We select claim 7 as the representative claim for this group, and the 
remaining claims 17, 23, 24, and 33 stand or fall with claim 7. 37 C.F.R, § 
4i.37(c)(l)(vii)(2009). 

5 



A17 



Appeal 2009-012123 
Application 09/307,752 

The Appellant and the Examiner dispute the meaning of the claim 
term "intangible property" and whether the term can be reasonably broadly 
construed in light of the Specification to include stocks and bonds, as 
disclosed in Ferstenberg. See Br. 9-23 and Answer 17-20. The Appellant 
argues that the term "intangible property" in the claim has a different 
meaning than how that term is used in Ferstenberg, because the Appellant 
has acted as their own lexicographer and limited the meaning of "intangible 
property" to exclude financial instruments, such as stocks and bonds, in the 
Specification Id. 

The Examiner responds that there is no clear definition of "intangible 
property" in the Specification and that the term "intangible property" 
encompasses the stocks, such as those in Ferstenberg. Answer 14-19. 

There can be no dispute that there is no explicit definition in the 
Specification for the term "intangible property" because there is none. The 
question is whether the Specification describes the claimed intangible 
property in such a manner that one of ordinary skill would interpret the 
claim term "intangible property" to not encompass financial securities, such 
as stocks. The answer to that question is "no." 

We are mindful that "[t]he Patent and Trademark Office ("PTO") 
determines the scope of claims in patent applications not solely on the basis 
of the claim language, but upon giving claims their broadest reasonable 
construction 'in light of the specification as it would be interpreted by one of 
ordinary skill in the art.' 'In re Am. Acad, of Set Tech. Ctr., 367 F.3d 1 359, 
1364 (Fed. Cir. 2004)." Phillips v. AWH Corp., 415 F.3d 1303, 1316 (Fed. 
Cir. 2005). However, "[t]he problem is to interpret claim 'in view of the 
specification' without unnecessarily importing limitations from the 
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specification into the claims." E-Pass Techs., Inc. v. 3Com Corp,, 343 F.3d 
1364, 1369 (Fed. Cir. 2003). 

Although a patent applicant is entitled to be his or her own 
lexicographer of patent claim terms, in ex parte prosecution it must be 
within limits. In re Corr, 347 R2d 578, 580 (CCPA 1965). The applicant 
must do so by placing such definitions in the Specification with sufficient 
clarity to provide a person of ordinary skill in the art with clear and precise 
notice of the meaning that is to be construed. See also In re Paulsen, 30 
F.3d 1475, 1480, (Fed. Cir. 1994) (although an inventor is free to define the 
specific terms used to describe the invention, this must be done with 
reasonable clarity, deliberateness, and precision; where an inventor chooses 
to give terms uncommon meanings, the inventor must set out any 
uncommon definition in some manner within the patent disclosure so as to 
give one of ordinary skill in the art notice of the change.) 

We find that the Specification does not describe the claimed 
'intangible property" in such a manner that one of ordinary skill would 
interpret the claim term "intangible property" to not encompass financial 
securities, such as stocks. We agree with the Examiner that the Appellant's 
Specification sets out patents, trademarks, etc. as examples of intangible 
property but the Specification does not define that term, such that it excludes 
stocks. See Answer 14-16. 

Accordingly, we find that the Appellant has not overcome the 
rejection of claims 7, 17, 23, 24 and 33 under 35 U.S.C. §102(e) as being 
anticipated by Ferstenberg. 
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The rejection of claim 16 under 35 U.S.C §103(a) as being unpatentable 
over Ferstenberg. 

The Appellant argues that Ferstenberg does not teach the step recited 
in claim 16 because "publicly traded stock exchanges do not invite an owner 
of a corporate stock to register the property via the Internet" and that the 
Examiner has provided no evidence that such a limitation would be obvious. 
App. Br, 23-24. In response the Examiner states: "[I]t is old and well known 
to artisans to register intangible properties for sale. For example, 
registration of to-be-sold securities with the Securities and Exchange 
Commission has been done since 1934." Answer 20, See¥F3, 

Claim 16 recites a step of "inviting a seller to register ah intangible 
property interest," First, we note that claim 16 does not require registering 
the intangible property interest with a publicly traded stock exchange as the 
Appellants seem to argue (App. Br. 23-24). Claim 16 is silent as to who 
does the inviting or where the intangible property is registered. Further, we 
agree with the Examiner (Answer 23-24), that given it is old and well known 
to register intangible properties, for example, with the Securities and 
Exchange Commission, one of ordinary skill in the art would have been led 
to a step of inviting a seller to register an intangible property interest. 

Accordingly, we find that the Appellant has not overcome the 
rejection of claim 16 under 35 U.S.C. § 103(a) as being unpatentable over 
Ferstenberg. 
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The rejection of claim 39 under 35 U.S.C. §1 03(a) as being unpatentable 
over Harrington. 

The Appellant argues: 1) that the Examiner has not established that 
the portions of Harrington relied upon by the Examiner are available as prior 
art (Br. 24) and 2) that Harrington does not describe "computing a price for a 
share of said intangible property interest" and "outputting a prospectus for 
shares in said intangible property interest" (Br. 24-26). 

First, turning to the Appellants' argument, the Appellant correctly 
points out that Harrington has a filing date of May 29, 1998, which is after 
the filing date of the present application. Br. 24. However, Harrington 
claims priority under 35 U.S.C. § 119(e) to 60/047,876, filed May 29, 1997, 
and that date is before the priority date of the present application. 
Harrington 1. The Appellant would have the Examiner provide a showing 
that the portions the Examiner relied upon in Harrington to reject claim 39 
are "present" in the 60/047,876 provisional application. Br. 24. Because 
such a showing is alleged not to be of record, the Appellant would have us 
now find that Harrington is not entitled to the filing date of 60/047,876, thus 
rendering Harrington inapplicable as prior art and, as a result, finding that 
the prima facie case of obviousness over Harrington has not been 
established. 

We decline to find that the Examiner in this case was obligated to 
provide a showing that the portions the Examiner relied upon in Harrington 
to reject the claim are "present" in the 60/047,876 provisional application. 
First, the test for determining whether Harrington may be relied upon is 
whether the 60/047,876 provisional application properly supported the 
subject matter relied upon to make the rejection in compliance with § 1 12, 
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first paragraph, and not, as the Appellant have argued, whether 60/047,876 

has "present" the portions of Harrington the Examiner relied upon. Second, 

the 60/047,876 provisional application was readily available in Public PAIR. 

The Appellant do not explain why the Appellant did not avail themselves of 

Public PAIR to determine whether the portions relied upon in Harrington are 

"present" in 60/047,876. Nor does the Appellant explain why the Appellant 

could not have performed this simple task during all this time since the 

Appellant were first made aware of Harrington. Cf. Ex parte Yamaguchi, 88 

USPQ2d 1606, 1613 (BPAI 2008) (precedential) (The Examiner had noted 

' that the provisional application was readily available in the PAIR system.) 

Accordingly, we see no good reason to shift the burden now back to the 

Examiner to provide the argued-for showing. 

Second, the Appellant seems to argue that Harrington does not 

describe "computing a price for a share of said intangible property interest" 

and "outputting a prospectus for shares in said intangible property interest." 

Br. 24-26. The Examiner responds: 

(Harrington] specifically discloses the auction of 
intangible properties as equity offerings at Col. 6, 
lines 14-16: equities are stocks that are sold as 
shares. For this reason, the claim does not 
distinguish over Harrington. As to Appellant's 
comments on "computing a plurality of shares in 
an intangible property interest, see Harrington at 
Col. 10, lines 56 to Col. [Col.] 11, line 19, which 
clearly shows such calculation. Outputting of a 
prospectus is clearly shown at the cited passed of 
Col. 6, lines 27-30. 
Answer 21 . We agree with the Examiner and note that the Appellant does 

not challenge these finding by the Examiner. Accordingly, we find that the 
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Appellant have not overcome the rejection of claim 39 under 35 U.S.C. § 
103 as being unpatentable over Harrington. 

The rejection of claims 8, 9, 26, 27 \ 34, and 35 under 35 U.S.C, §103(a) as 
being unpatentable over Ferstenberg and Grain 's. 

The Appellant argues claims 8, 9, 26, 27, 34, and 35 as a group. 
Br. 9-23. We select claim 8 as the representative claim for this group, and 
the remaining claims 9, 26, 27, 34, and 35 stand or fall with claim 8. 37 
C.F.R. § 41.37(c)(l)(vii) (2009). 

* The Appellant argues that one of ordinary skill in the art would not 
have been led to combine Ferstenberg and Crain's to render claims 8, 9, 26, 
27, 34, and 35 unpatentable. Br. 26. The Appellant states that: 1) " there is 
no motivation or suggestion either in Ferstenberg or in Grain's to combine 
the two references in the manner the Examiner combines to deem claims 8- 
9, 26-27, and 34-35 unpatentable" and 2) "the examiner showed no evidence 
that intellectual property can be marketed in an electronic marketplace in the 
manner claim in claim [7]." Id, 

To the extent the Appellant are arguing that the motivation to combine 
the references is not recited in the references, <c [t]he motivation need not be 
found in references sought to be combined, but may be found in any number 
of sources, including common knowledge, the prior art as a whole, or the 
nature of the problem itself." Dystar Textlifarben GmbH & Co, Deutschland 
KG v. C.H. Patrick Co., 464 R3d 1356, 1361 (Fed. Cir. 2006). "There is no 
requirement that the prior art contain an express suggestion to combine 
known elements to achieve the claimed invention. Rather, the suggestion to 
combine may come from the prior art, as filtered through the knowledge of 
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one skilled in the art." Motorola, Inc. v. Interdigital Tech. Corp., 121 F.3d 
1461, 1472 (Fed. Cir. 1997). 

To the extent the Appellant broadly argues that it would not be 
obvious to sell intellectual property in an electronic marketplace, we note 
that Crain's explicitly describes this. Crain's describes an Intellectual 
Property Exchange, which is an electronic marketplace on the Internet. FF 
2. 

Accordingly, we find that the Appellant has not overcome the 
rejection of claims 8, 9, 26, 27, 34, and 35 under 35 U.S.C. § 103(a) as being 
unpatentable over Ferstenberg and Crain's. 

The rejection of claims 10, 12, 15, 20, 28, 30, 36, and 38 under 35 U.S.C. 
§103(a) as being unpatentable over Ferstenberg and Brett. 

To traverse the rejection of claim 10, 12, 15, 20, 28, 30, 36, and 38, 
the Appellant again argue that "no motivation or suggestion to combine 
Ferstenberg with Brett is provided within the references themselves" and, 
therefore, the Examiner has engaged in hindsight reconstruction. Br. 27. 
For the same reasons as discussed above with regards to claims 8, 9, 26, 27, 
34, and 35, we find that the Appellant has not overcome the rejection of 
claims 10, 12, 15, 20, 28, 30, 36, and 28 under 35 U.S.C. § 103(a) as being 
unpatentable over Ferstenberg and Brett. 

The rejection of claims 13, 14, 18, 19, 31, and 32 under 35 U.S.C. §103(a) 
as being unpatentable over Ferstenberg and Dictionary of Finance. 

To traverse the rejection of claim 13, 14, 18, 19, 31, and 32, the 
Appellant argues that "all inventions are combinations of already known 
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elements or things but that should not the reasons to reject the instant claims 
13, 14, 18, 19 and 31-32 because no motivation or suggestion to combine the 
references is found in the references themselves/' Br. 28. For the same , 
reasons as discussed above with regards to claims 8, 9, 26, 27, 34, and 35, 
we find that the Appellant has not overcome the rejection of claims 13, 14, 
18, 19, 31, and 32 under 35 U.S.C. §103(a) as being unpatentable over 
Ferstenberg and Dictionary of Finance. 

The rejection of claims 11, 21, 22, 29, and 37 under 35 U.S.C, § 103(a) as 
being unpatentable over Ferstenberg and Stallaert. 

The Appellant argues claims 1 1, 21, 22, 29, and 37 as a group. 
Br. 28-29. We select claim 1 1 as the representative claim for this group, and 
the remaining claims 21, 22, 29, and 37 stand or fall with claim 11. 37 
CF.R. § 4L37(c)(l)(vii) (2009). 

The Appellant argues that Stallaert does not use the terms 
"intangible" or "share" and does not disclose "any of the features of the 
rejected claims." Br. 28-29. However, as discussed above we found that 
"intangible property" encompassed financial instruments and securities, such 
as the stocks described in Ferstenberg. The Examiner found that Stallaert 
describes a bundle of financial instruments and securities being sold on an 
exchange. Answer 12. The Examiner then found claim 1 1 obvious over a 
combination of Ferstenberg and Stallaert. Answer 11-12. While the 
Appellant argues that Stallaert does not disclose any of the features of the 
rejected claims, the Appellant does not address the Examiner's combination 
of Ferstenberg and Stallaert. See Br. 28-29. 

13 
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Accordingly, we find that the Appellant has not overcome the 
rejection of claims 11, 21, 22 7 29, and 37 under 35 U.S.C. §103(a) as being 
unpatentable over Ferstenberg and Stallaert. 

The rejection of claims 40 and 41 under 35 U.S.C. § 103(a) as being 
unpatentable over Harrington and Crain's. 

The Appellant argues against the rejection of claims 40 and 41 for the 
same reasons used to argue against the rejection of claims 8, 9, 26, 27, 34, 
and 35. Br. 29-30. Accordingly, because we found them unpersuasive as to 
that rejection, we find them equally unpersuasive as to error in the rejection 
of claims 40 and 41 . 

The rejection of claims 42 and 44 under 35 U.S.C § 103(a) as being 
unpatentable over Harrington and Brett. 

The Appellant argues against the rejection of claims 42 and 44 for the 
same reasons used to argue against the rejection of claims 10, 12, 15, 20, 28, 
30, 36, and 38. Br. 30-31. Accordingly, because we found them 
unpersuasive as to that rejection, we find them equally unpersuasive as to 
error in the rejection of claims 42 and 44. 

The rejection of claim 43 under 35 U.S.C. §103(a) as being unpatentable 
over Harrington and Stallaert. 

The Appellant argues against the rejection of claim 43 for the same 
reasons used to argue against the rejection of claims 1 1, 21, 22, 29, and 37. 
Br. 31-32. Accordingly, because we found them unpersuasive as to that 
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rejection, we find them equally unpersuasive as to error in the rejection of 
claim 43. 

DECISION 

The decision of the Examiner to reject claims 7-44 is affirmed. 

No time period for taking any subsequent action in connection with 
this appeal may be extended under 37 C.F.R. § 1. 136(a). See 37 C.F.R. 
§1.136(a)(l)(iv)(2007). 



AFFIRMED 
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Important Changes for 1999 

Depreciation limits on business cars and clean-fuel 
vehicles. The total section 1 79 deduction and depre- 
ciation you can take on a car (that is not a clean-fuel 
vehicle) you use In your business and first place in 
service in 1999 is $3,060. The maximum depreciation 
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General Information 



Introduction 

This chapter discusses the general rules for depreciat- 
ing property. It is divided into six major sections. 

• Depreciation Defined. This section defines depre- 
ciation, it also defines the two types of property — 
tangible and intangible — and discusses real prop- 
erty and personal property. 

• Who Can Claim Depreciation. This section identi- 
fies those who can claim depreciation and provides 
examples. 

- What Can Be Depreciated. This section discusses 
what types of tangible and intangible property you 
can depreciate. It also discusses how you can de- 
preciate partial business-use property. Finally, it 
discusses depreciation of land preparation costs, 
repairs and replacements, durable containers, co- 
operative apartments, and other special situations. 

• What Cannot Be Depreciated* This section dis- 
cusses the different kinds of property that cannot 
be depreciated. It specifically addresses the treat- 
ment of property placed in service and disposed of 
in the same year, inventory, leased property, term, 
interests in property, and more. 

• When Depreciation Begins and Ends, This sec- 
tion discusses when property is considered placed 
in service, when the basis of property is fully re- 
covered, and when property is retired from service. 

• How To Claim Depreciation, This section dis- 
cusses when to use Form 4562 Depredation and 
Amortization. It also contains a table that outlines 
the purpose of each part of Form 4562. 

• Incorrect Amount of Depreciation Deducted. This 
section discusses what to do when you deducted 
the incorrect amount of depreciation. It covers 
amending your return and changing your method 
of accounting. 



Useful Items 

You may want to see: 

Publication 

□ 463 Travel, Entertainment, Gift, and Car Ex- 

penses 

□ 534 Depreciating Property Placed in Service 

Before 1987 

Appx A 



□ 535 Business Expenses 

□ 538 Accounting Periods and Methods 

□ 544 Sales and Other Dispositions of Assets 
C 551 Basis of Assets 

Form (and Instructions) . 

□ 2106 Employee Business Expenses 

□ 2106-EZ Unreimbursed Employee Business Ex- 

penses 

U 4562 Depreciation and Amortization 

See chapter 6 for information about getting publica- 
tions and forms. 



Depreciation Defined 

Depreciation is a decrease in the value of property over 
the time the property is being used. Events that can 
cause property to depreciate include wear and tear T 
' age, deterioration, and obsolescence. You can get back 
your cost of certain property by taking deductions for 
depreciation. For example, you can take a depreciation 
deduction for equipment you use in your business or for 
the production of income. 

Types of Properly 

To determine if you can take a depreciation deduction 
for your property, you must be familiar with the types 
of property. Property is either of the following. 

► Tangible 

* Intangible 

Tangible Property 

Tangible property is property that you can see or touch. 
There are two main types of tangible property. . 

* Real property 

* Personal property 

Real property. Real property is land, buildings, and 
generally anything built or constructed on land, growing 
on land, or attached to the land. 

Personal property. Tangible personal property in- 
cludes cars, trucks, machinery, furniture, equipment, 
and anything that you can see or touch, except real 
property. 

Intangible Property 

Intangible property is generally any property that has 
value but that you cannot see or touch. It includes items 
such as computer software, copyrights, franchises, 
patents, trademarks, and trade names. 

2 Qf 5 Chapter 1 General Information Page 3 
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Intangible Property 

Terms you may need to know (see Glos- 
sary): 

Adjusted basis 
Baste 

Capitalized 

Goodwill 

Patent 

Salvage value 
Straight line method 
Useful life 



Intangible property is property that has value but cannot 
be seen or touched. Generally, you can either amortize 
or depreciate intangible property* 

You must amortize certain intangible property over 
15 years if you meet the following conditions. 

• You acquired the property after August 10,1993, 
(after July 25, 1 991 , if elected). 

♦ You use the property in connection with a business 
or for the production of income. 

If you meet these conditions, amortize the following in- 
tangibles. 

1) Patents and copyrights. 

2) Customer or subscription lists, location contracts, 
and insurance expirations. 

3) Designs and patterns. 

4) Franchises. 

5) Agreements not to compete. 

you created any of the intangibles listed in 
items (1) through (3), you can amortize them 
only if you created them in connection with the 
acquisition of assets constituting a trade or business 
or a substantia/ part of a trade or business. 

For more information on amortizing these and other 
intangibles, see chapter 12 in Publication 535. 

Generally, you can depreciate any of these intangi- 
bles that were acquired before August 1 1 ( 1993, or that 
do not qualify for amortization. However, they must 
have a determinable useful life. 

Agreements not to compete, lists, contracts, and 
expirations are sometimes confused with goodwill, 
which is not depreciable. Therefore, you must be able 
to determine their value separately from the value of 
any goodwill that goes with the business. 

If you can depreciate the cost of a patent or copy- 
right, you can use the straight line method over the 
useful life. The useful life of a patent or copyright is the 
lesser of the life granted to it by the government or the 
remaining life. If it becomes valueless before the end 
of its useful life, you can deduct in that year any of Its 
remaining cost or other basis. 



Computer software. Computer software includes all 
programs designed to cause a computer to perform a 
desired function. Computer software also includes any 
data base or similar item that is In the pubtic domain 
and is incidental to the operation of qualifying software. 

Generally, you can depreciate software over 36 
months. However, if you acquired the software in con- 
nection with the acquisition of a substantial portion of 
a business you can depreciate it over 36 months only 
if ft meets ail of the following requirements. 

• It is readily available for purchase by the general 
public. 

• It is not subject to an exclusive license. 

• ft has not been substantially modified. 

If you acquired It In connection with the acquisition of 
a substantial portion of a business and it does not meet 
all of the requirements listed above, you must amortize 
it over 15 years (rather than depreciate it). 

Software leased. If you lease software, you can 
treat the rental payments in the same manner thai you 
treat any other rental payments. 

Year 2000 costs. Year 20D0 costs are costs of 
converting or replacing computer software to recognize 
dates beginning in the year 2000. They include costs 
of the following. 

• Manually converting existing software. 

• Developing new software. 

• Purchasing or leasing new software to replace ex- 
isting software. 

• Developing or purchasing software tools to assist 
you in converting your existing software. 

Treat year 2000 costs as computer software for depre- 
ciation purposes. 

Any change in the treatment of year 2000 costs to 
allow them to be treated as computer software for de- 
preciation purposes is a change in accounting method. 
If you want to make this type of change, foJfow the au- 
tomatic change in accounting method provisions of 
Revenue Procedure 98-€0 in Internal Revenue Bulletin 
No. 1998-51. 

Straight Line Method 

Generally, if you can depreciate intangible property, you 
use the straight line method of depreciation. It lets you 
deduct the same, amount of depreciation each year. 

To figure your deduction, first determine the adjusted 
basis, salvage value, and estimated useful life of your 
property. Subtract the salvage value, if any, from the 
adjusted basis. The balance is the total amount of de- 
preciation you can take over the useful life of the 
property. 

Divide the balance by the number of years in the 
useful fife. This gives you the amount of your yearly 
depreciation deduction. Unless there is a big change in 
adjusted basis or useful life, this amount will stay the 
same throughout the time you depreciate the property. 
If, in the first year, you use the property for less than a 
full year, you must prorate your depreciation deduction 
for the number of months in use. 
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John Downes and Jordan Elliot Goodman, Dictionary of Finance and investment Terms, Fifth 
Edition Barron's Educational Services, 1998, pages 55, 147, 156 and 54L 

(9) Grounds of Rejection 

For convenience, the Final Office Action is reproduced below. Response to Appellant's 
arguments in the Appeal Brief immediately follows the Final Office Action. 

Claim Rejections -35 VSC §102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the, invention was described in a patent granted on an application for patent by another 
filed in the United States before the invention thereof by the applicant for patent, or on an 
international application by another who has fulfilled the requirements of paragraphs (1), 
(2), and (4) of section 371(c) of this title before the invention thereof by the applicant for 
patent. 

Claim 7, 17 and 23-24 and 33 are rejected under 35 U.S.C. 102(e) as being anticipated 
by Ferstenberg et al, already of record, item BB, paper No. 3 . 

Concerning Claim 7, Ferstenberg et al discloses the inventionas claimed 
including in a computer-implemented method of marketing an intangible property 
(Summary of the Invention), the steps of: 

Establishing an electronic marketplace (Col. 1, line 14 to Col. Col. 11, line 56); 

Assigning an identifier to said intangible property interest (Col. 42, line 48, Table 
8. "Asset Identifier"; Col. 38, lines 57-67); 
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Storing the identifier (Col. 47, lines 5-17); 

Receiving a bid for purchase of said intangible property interest (Col. 42, line 42, 
Table 8, "Asset is Bid for Purchase"); and 

Selling the property interest (Summary of the Invention). 



Concerning Claim 17, Ferstenberg et al disclose registering an intangible 
property interest as assigning an identifier of the interest at Col. 42, line 48, Table 8. 
"Asset Identifier"; Col. 38, lines 57-67 and storing the identifier at Col. 47, lines 5-17. 

Concerning Claim 23, Ferstenberg et al disclose an electronic marketplace 
comprising a programmed computer coupled to a communication network at the 
Background of the Invention and the Summary of the Invention. 

With respect to Claim 24, see the discussion of Claims 7 and 17 above and 
Ferstenberg et al further disclose displaying identifiers of intangible property interests at 
Col. 43, lines 51-62 and Col. 44, line 64 to Col 45, line 10. 

With respect to Claim 33, see the discussions of Claims 7 and 24 above 
Ferstenberg et al further discloses that in an intermediated exchange of commodities in a 
portfolio (Background and Summary of the Invention) a record for the investment 
portfolio is stored (Col. 4, lines 4-44). Further, a record for such a portfolio of intangible 
property interests would have been inherent to the method, as lacking such records, the 
system could not have operated. 
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Claim Rejections -35 USC §103 

The following is a quotation of 35 U.S.C. 103(a) which* forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or 
described as set forth in section 102 of this title, if the differences between the subject 
matter sought to be patented and the prior art are such that the subject matter as a whole 
would have been obvious at the time the invention was made to a person having ordinary 
skill in the art to which said subject matter pertains. Patentability shall not be negatived 
by the manner in which the invention was made. 

Claims 16 is rejected under 35 U.S.C. 103(a) as being unpatentable 
over Ferstenberg et al. 

As to Claim 16, see the discussion of Claim 17 above and it would have been obvious to 
have invited a seller to register a property because this would have provided part of the 
information necessary to have concluded an agreement between the seller and the provider of the 
method for the sale of the intangible property interest. 

Claims 39 is rejected under 35 U.S.C. 103(a) as being unpatentable 
over Harrington et al. 

Regarding Claim 39, Harrington et al disclose the invention substantially as claimed 
including in a computer-implemented method of selling a share in intangible property interests 
(Summary of the Invention) the steps of: 

Computing a plurality of shares in an intangible property interest (Col. 6, lines 20-26); 
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Outputting a prospectus for shares in said intangible property interest (Col. 6, lines 27- 

30); 

Computing a price for a share of said intangible property interest (Col. 8, lines 18-28; 
Col. 9, lines 40-55); 

Receiving a bid for a share of said intangible property interest (Fig. 10; Col. 9, lines 23- 

29); 

Storing on a computer-readable medium a buyer's ownership interest in the share of said 
intangible property interest (Col. 5, lines 29-42). 

Harrington et al do not' specifically disclose that the property interest is formed in a single 
■intangible property interest. Rather, they teach that the property interest results from bidding on 
a package of multiple property interests at Col. 10-26. It would have been obvious to one of 
ordinary skill in the art at the time of the invention to have conceptually treated the package of 
interests disclosed by Harrington et al as a single interest because this would have reduced the 
complexity of bidding. Additionally, Applicant's amendment of the claim language adds no 
patentable feature. Ownership, now recited in the preamble, was addressed previously; selling is 
inherently to a buyer. 

Claims 8-9,26-27, 34 and 35 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Fcrstenberg et al in view of Grain's New York Business. 

Concerning Claims 8 and 9, Ferstenberg et al discloses the invention substantially as 
claimed. See the discussion of Claim 7 above. Ferstenberg et al do not specifically disclose that 
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the intangible property can be an interest in an intellectual property asset. Grain's discloses that 
intellectual property can be sold in a computer-implemented method and that the intellectual 
property can be patents, trademarks or copyrights at the Abstract. It would have been obvious to 
one of ordinary skill in the art at the time of the invention to have included the intellectual 
properties disclosed by Crain's in the method of Ferstenberg et al because this would have 
provided the benefit specifically disclosed by Crain's at page 2, bracketed text of helping small 
companies market their patents, copyrights and trademarks. 

Concerning Claims 26 and 27, see the discussion of Claims 8 and 9 above. 

Concerning Claims 34 and 35, see the discussion of Claims 8 and 9 above. 

Claims 10, 12, 15, 20, 28, 30, 36 and 38 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Ferstenberg et al in view of Brett et al. 

As to Claim 10, Ferstenberg et al discloses the invention substantially as claimed. See 
the discussion of Claim 7 above. Ferstenberg et al do not specifically disclose that the intangible 
property interest is within the group of license,-lease easement or goodwill. Brett et al disclose a 
sold intangible property interest as a license (ticket) at the Abstract, Background of the Invention 
and Summary of the Invention. It would have been obvious to one of ordinary skill in the art at 
the time of the invention to have sold the licenses disclosed by Brett et al in method of 
Ferstenberg et al because this would have provided the advantages specifically disclosed by Brett 
et al at Col. 3, line 45-59 and quoted below. 
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Accordingly, an object of the present invention is to provide a computer controlled 
auctioning system, in which an unlimited number of participants may have simultaneous 
access to the desired event tickets. The above stated needs as well as others are fulfilled by 
the present invention through a system constructed to sell a large number of tickets in a very 
short time, each said ticket or group of tickets being sold for a value set by existing market 
forces. The system provides participants with simple, yet informative graphical standing bid 
information on the entire stock of tickets available, and allows them real-time bidding 
interaction. This system can achieve such sales even for events of extremely high public 
interest, without excluding any potential purchasers- 
Concerning Claim 12, see the discussion of Claim 10 above and Brett et al further 

disclose the right to the use of a place (a ticket) at Abstract, Background of the Invention and 

Summary of the Invention. See the discussion of Claim 10 above for a motivation to combine 

the teachings of the two references. 

Regarding Claim 15, Brett et al disclose displaying an identifier of the intangible 

property interest at Col. 8, lines 37-55. It would have been obvious to display such an identifier 

in the method of Ferstenberg et al because this would have allowed potential buyers to have 

known the items for which they might bid. 

With respect to Claim 20, Brett et al disclose displaying an ask price at Col. 7, lines 25- 

38 and this would have been obvious because it would have allowed the buyer to place bids 

which were assured of being acceptable to the seller, thus avoiding ineffectual bids. 

i? 

Concerning Claim 28, see the discussion of Claim 10 above. 
Concerning Claim 30, see the discussion of Claim 12 above. 
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Concerning Claim 36, see the discussion of Claim 10 above. 
Concerning Claim 38, see the discussion of Claim 12 above. 

Claims 13,. 14, 18, 19 and 31-32 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Ferstenberg et al in view of the Dictionary of Finance and Investment Terms. 

Concerning Claim 13, Ferstenberg et al disclose the-invention substantially as claimed. 
See the discussion of Claim 7 above. Ferstenberg et al do not specifically disclose that the 
intangible property interest is an interest derived from another intangible property interest. 
Dictionary discloses such an interest as a secondary mortgage loan at page 541 . It would have 
been obvious to one of ordinary skill in the art at the time of the invention to have provided such 
a selling method for the interests disclosed by Dictionary in the method of Ferstenberg et al 
because this would have provided a market for a form of collateralized loan such as is 
specifically disclosed by Ferstenberg et al as an item tradable in their method. See Col. 1 , lines 
12-22. 

As to Claim 14, see the discussion of Claim 13 above regarding second intangible 
property interests. It would have been obvious to one of ordinary skill in the art at the time of 
the invention to have allowed sale of shares of such interests because this would have broadened 
the market to which such interests could have been sold by lowering the "entry fee" to purchase 
of such an interest. 
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As to Claim 18, Ferstenberg et al disclose the invention substantially as claimed. See the 
discussion of Claim 7 above. Ferstenberg et al do not specifically disclose that a price is 
computed for the intangible property interest. Dictionary discloses such pricing at page 55. It 
would have been obvious to one of ordinary skill in the art at the time of the invention to have 
provided such pricing for the interests as is disclosed by Dictionary in the method of Ferstenberg 
et al because this would have provided a method of comparably pricing different intangible 
properties (options) disclosed by Ferstenberg et al at Col, 1, lines 12-22, 

Regarding Claim 19, see the discussion of Claim 18 above and Dictionary further 
discloses that the Black-Scholes formula as a way to fairly value options. 

Regarding Claim 31, see the discussion of Claim 24 above. Ferstenberg et al do not 
specifically disclose the computation and distribution of income from an intangible property 
interest, although they disclose the applicability of their invention to stocks. See Column 1 > lines 
14-25. Dictionary, at page 156, discloses the distribution of stock dividends, an income derived 
from stocks. These dividends must inherently be calculated. It would have been obvious to one 
of ordinary skill in the art at the time of the invention to have included the dividend distribution 
disclosed by Dictionary in the method of Ferstenberg et al because this would have made income 
realization for the intangible property holder more convenient and so enhanced the popularity of 
the method. 

Concerning Claim 32, see the discussion of Claim 13 above. 

Claims 11, 21-22, 25, 29 and 37 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Ferstenberg et al in view of Stallaert et al. 
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Concerning Claim 11, Ferstenberg et al disclose the invention substantially as claimed. 
See the discussion of Claim 7 above. Ferstenberg et al do not specifically disclose that rights 
conferred by- an intangible property interest are bundled. Stallaert et al disclose this feature at 
Col. 1, line ] 0 to Col. 3, line 32. It would have been obvious to one of ordinary skill in the art at 
the time of the invention to have provided for the bundling of rights disclosed by Stallaert et al in 
the method of Ferstenberg et al because this would have avoided losses of trading individually in 
a fragmented market as specifically disclosed by Stallaert et al at Col. 2, lines 21-34. 

As to Claim 21, Stallaert et al disclose the matching of bundles, which would have had 
prices, at Col. 2, lines 37-45. 

Regarding Claims 22 and 25, see the discussion of Claims 7 and 1 1 above and Stallaert 
et al further disclose offering for sale a share of an intangible property interest at Col. 9, liae 66 
to Col. 1 0, line 16 and Abstract, and Summary an Background of the Invention. . 

Concerning Claim 29, see the discussion of Claim 1 1 above. 

Concerning Claim 37, see the discussion of Claim 1 1 above. 

Claims 40-41 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Harrington et al in view of Grain's New York Business. 

Concerning Claims 40 and 41, Harrington et al discloses the invention substantially as 
claimed. See the discussion of Claim 39 above. Harrington et al do not specifically disclose that 
the intangible property can be an interest in an intellectual property asset. Crain's discloses that 
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intellectual property can be sold in a computer-implemented method and that the intellectual 
property can be patents, trademarks or copyrights at the Abstract. It would have been obvious to 
one of ordinary skill in the art at the time of the invention to have included the intellectual 
properties disclosed by Cram's in the method of Harrington et al because this would have 
provided the benefit specifically disclosed by Cram's at page 2, bracketed text of helping small 
companies market their patents, copyrights and trademarks. Further, intellectual property rights 
are intangible property interests in the same way that the interests disclosed by Ferstenberg ct al 
are. 

Claims 42 and 44 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Harrington et al in view of Brett et al. 

As to Claim 42, see the discussions of Claims 39 and 1 0 above. 
Regarding Claim 44, see the discussions of Claims 39 and 12 above. 

Claim 43 is rejected under 35 U.S.C. 103(a) as being unpatentable over Harrington et al 
in view of Stallaert et al. 

With respect to Claim 43, see the discussions of Claims 39 and 1 1 above. 



A60 



Application/Control Number: 09/307,752 Page 1 4 

Art Unit: 3691 

(10) Response to Arguments 

Appellant begins substantive comments at page 7 of the Appeal Brief. Appellant 
correctly identifies a critical point of debate as being of terminology and not substance. The 
Examiner does not concede that if a term different from "intangible property" were used that the 
claims would overcome Ferstenberg, not knowing what such a term would be. Appellant states 
his fundamental premise that the term "intangible property" should be redefined in light of the 
Specification. The Examiner first notes that no clear definition of intangible property is present 
in the Specification. Text related to the concept of intangible property is quoted below from the 
Specification and is seen to not be a clear definition, but is rather exemplary and indefinite. At 
no point does Appellant specifically declare that the term "intangible property" has a specific 
definition. At Background of the Invention of the Specification, Appellant sets out examples of 
intangible properties using terminology quoted below: 
such as a patent" 

"and other similar rights" 

"services such as a musician 's concert time" 

Nor does the Summary of the Invention provide clear insight as to what constitutes 

intangible property. Quoted here, it says: 

In a preferred embodiment, the method includes inviting sellers and buyers to register 
and trade shares of special property comprising intangible property such as patents, 
trademarks, copyrights, leases, easements, right of way, air, land or sea route; objects 
such as a single collectible baseball, a communications satellite', personal rights such as 
a right to future income of a person, light to a person's life story; and services such as a 
musician's concert recital time or a babysitter's time. 

Further in the Background of the Invention, Appellant discusses online stock trading on 
the Internet and then continues to confuse his definition of intangible property by referring to a 
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need for system and method to accommodate sales of such tangibles and intangibles. One can 

only conclude that Appellant intends that stocks, such as those of Ferstenberg, are intended to be 

included in his definition of intangible property. Quoted here, it says: 

Online stock trading has become possible with the proliferation of the interconnected 
public data communications networks, commonly called the Internet and colloquially called the 
web. E-Trade, National Discount Brokers Online, Charles Schwab company, and many other 
organizations offer electronic trading services to individuals via the web. Typically in these 
services, a user connects to the web using a personal computer. Using a browser program such 
as the commonly used Netscape Navigator browser program, a user can lookup the prices of 
various stocks listed in a standard exchange such as the New York Stock Exchange. 
There is a need, therefore, for a system and method to accommodate sales of such 
tangibles and intangibles in the marketplace and allow buyers and sellers to sell shares or 
rights to the earnings of intangibles to the highest bidder. 

There clearly is not a specific redefinition of "intangible property" in Appellant's 
Specification; elements are exemplary only and cannot be used to infer claim limitations. 
Further, the MPEP clearly delineates requirements for what constitutes a clear inventor's 
definition for use in understanding claims in other than ordinary and customary meaning. 
These are set out at MPEP 21 1 ] .01; relevant portions are excerpted below: 

The ordinary and customary meaning of a term may be evidenced by a variety of 
sources, Brookhill-Wilk 1, LLC v. Intuitive Surgical, Inc., 334 F.3d 1294, 1298, 67 
USPQ2d 1 132, 1 1 36 (Fed. Cir. 2003), including; the claims themselves, Process Control 
Corp. v. HydReclaim Corp., 190 F 3d 1350, 1357, 52 USPQ2d 1029, 1033 (Fed Cir. 
1999); dictionaries and treatises, Tex. Digital Sys., Inc. v. Telegenix, Inc., 308 FJd 
1193, 1202, 64 USPQ2d 1812, 1818 (Fed Cir. 2002); and the written description, the 
drawings, and the prosecution history, see, e.g., DeMarini Sports, Inc. v. Worth, Inc., 
239 FJd 1314, 1324, 57 USPQ2d 1889, 1894 (Fed Cir. 2001). 

and 

An applicant is entitled to be his or her own lexicographer and may rebut the 
presumption that claim terms are to be given their ordinary and customary meaning by 
clearly setting forth a definition of the term that is different from its ordinary and 
customary meaning(s). See In re Paulsen, 30 FJd 1475, 1480, 31 USPQ2dl671, 
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1674 (Fed. Cir. 1994) (inventor may define specific terms used to describe invention, but 
must do so "with reasonable clarity, deliberateness, and precision" and, if done, must 
"set out his uncommon definition in some manner within the patent disclosure ' so as to 
give one of ordinary skill in the art notice of the change" in meaning) (quoting Intellicall, 
Inc. v. Phonometrics, Inc., 952 F2d 1384, 1387-88, 21 USPQ2d 1383 f 1386 (Fed. Cir. 
" 1992)). 

Appellant has not defined "intangible property" in such a clear, deliberate and precise 
way as to clearly show that his definition give one of ordinary skill in the art proper notice of a 
change in meaning. 

A quotation from Ferstenberg at Col. 38, line 57 to Col. 39, line 3 is as follows: 

As discussed, this invention is particularly adapted to the exchange of financial 
commodities, and in this section the preferred implementation adapted to this exchange is 
described. Financial commodities include such intangibles as stocks and bonds, as well as 
contracts for the future exchange of tangible or intangible commodities, known as options. 
Preferably, these commodities are traded in financial markets during which publicly available 
bid and ask prices are established. Financial commodities are often identified by a number 
selected by the Committee of Uniform Security Identification (the "CUSIP number"), or by an 
exchange trading symbol, and in the following the word "symbol" is often used synonymously 
with financial commodity. 

Ferstenberg is thus clearly drawn to the marketing of stocks as intangible property, as is 
claimed in claim 7, and anticipates this limitation as well as all others. 

It is thus clear that Appellant fails to provide a clear, deliberate and precise definition of 
intangible property on which he can rely to notify those skilled in the art of a change in meaning 
of the term. It is further clear that Ferstenberg clearly defines stocks as intangible property, 
anticipating Appellant's intangible property limitation. 
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Issue 1 

Given the clarity of the quotation from Ferstenberg directly above, the Examiner has no 
need to, and did not rely depend on Dictionary in the rejections of the claims 7, 17, 23-24 and 
33. At page 9, first paragraph, Appellant makes the assertion that the Examiner did rely on 
Dictionary for a definition of intangible property. The Examiner has reviewed the prosecution 
history for evidence of reliance on Dictionary for definition of intangible property." The only 
mention of Dictionary in other than a rejection of dependent claims 13, 14, 18, 19 and 31-32 is in 
a discussion of options, a financial instrument. The citation was used in the June 30, 2002 
response to Appellants arguments. The citation was used to show that options are intangible, in 
addition to the already cited intangible property of stocks cited from Ferstenberg. The Examiner 
notes that Ferstenberg discloses marketing of intangible properties and thus, Appellant's 
assertion at page 9, second paragraph, that the Examiner improperly relied on extrinsic evidence 
is wrong. Ferstenberg stands by itself. 

A. Appellant next addresses the issue of reference to the Specification to understand 
claim language, beginning at page 1 1 , second full paragraph. The Examiner agrees with 
Appellant's observation that the first mandate is to consult the claims. The Examiner holds that 
in the instant application this is all that need be done, given the clear disclosure of Ferstenberg. 
At page 12, Appellant cites case law providing guidance as to how to understand claim language 
not clear on its face, but does hot explain the relevance to his claim language. Appellant cites no 
claim language which could be seen as unclear, thus requiring reference to the Specification. 

At page 12, last paragraph, Appellant cites Interactive Gift Express to show that technical 
terms must be understood in light of terms defined in the Specification. As seen above, 
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"intangible property" is not particularly or clearly defined in Appellant's Specification and so 
such reference is unnecessary. The clearly stated description of Ferstenberg is sufficient. 

At page 13, Appellant continues citation of case law without explanation of the relevance 
of the citations to the issue of defining intangible property. At last paragraph, Appellant cites 
case law which restates the concept that intrinsic evidence must clearly set forth or clearly define 
a claim term; as seen above, Appellant's Specification does not meet this requirement. ■ 
Appellant, then provides a quote that the Specification must exhibit an "express intent to impart a 
novel meaning " to claim terms. Given that stocks are referred to as "such .intangible 
properties"in Appellant's Background of the Invention, no express intent is at all clear. 

At beginning page 14, Appellant cites case law stating that the Specification can provide 
"guidance" as to claims meaning but provides no rationale as to why this is necessary in the 
instant application. 

At page 15, Appellant returns to argument regarding extrinsic evidence. As noted above, 
the Examiner did not rely on extrinsic evidence. Ferstenberg stands by itself, specifically 
disclosing the intangible property element claimed by Appellant. 

At page 1 6, Appellant sets out a series of steps to understand claim language. Given the * 
discussion above, it is clear that there is no need to use any step beyond step a), where the claim 
language is read for its clear meaning. 

At pages 17-19, Appellant continues citation of case law without explanation of its 
relevance to issues at hand. 

B. At bottom page 1 9, Appellant attempts to buttress his argument regarding a specific 
definition of intangible property but further confuses his definition. Appellant refers to 
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intangible property interests "such as chattel paper, various kinds of rights, obligations, and 
intellectual property (e.g patents, trademarks, trade secrets, and copyrights) and several derived 
property interests". At Appellants suggestion, the Examiner has looked to the Specification but 
finds no mention of the chattel paper or trade secrets which Appellant cites as support- for his 
definition of intangible property. As noted above. Appellant's use of "such as", "various kinds" 
and "several" is unclear and does not provide clarity, deliberateness, and precision of definition. 
Appellant actually provides a nexus between his definition of intangible property and that of 
Ferstenberg. Appellant refers to his intangible property as 'Various kinds of rights" and then 
quotes Ferstenberg as disclosing "pollution rights"; there clearly now is no definition distinct 
from that of Ferstenberg. 

At page 21, Appellant discusses Ferstenberg and observes that the cited elements are not 
Appellant's disclosure. No comparison given of Ferstenberg to Appellant's claimed invention is 
given. 

At page 22, Appellant asserts that he disavows securities as intangible property, but 
provides no evidence of this. As well, the portions of his Specification cited above show this to 
be false. 

There is no difference between the intangible property of the claims or the specification 
and that disclosed by Ferstenberg, The rejections must be maintained. 

C. As shown above, the Examiner did not rely on Dictionary for a definition of intangible 
property in the rejection of claims Appellant argues in Issue 1. As to Appellant's option to 
amend, see MPEP 1214.07. 
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Issue 2 

At page 23, Appellant argues that "invitation" of a seller to register an intangible property 
interest is not disclosed by Ferstenberg or other prior art The Examiner rejected the Claim over 
Ferstenberg alone with an understanding of what knowledge would have been available to one 
of ordinary skill in the related arts. Broadly and reasonably read, simple recording of properties 
to be sold would be obvious for simple accounting purposes; how does one maintain any type of 
selling system without proper tracking of items to be sold? Further, the claim language recites 
no particular limitation to read over this, having no other steps or related structural elements. 

In response to Appellant's argument that stock exchanges do not invite stockowners to 
register property by the Internet, it was old and well known to artisans to register intangible 
properties for sale. For example, registration of to-be-sold securities with the Securities and 
Exchange Commission has been done since 1 934. This is in keeping with the understanding of 
Appellant's invention as marketing of financial intangible properties, an interpretation 
reasonable in light of the discussion of Issue 1 above. Additionally, the claim makes no mention 
_i>f the internet 

In response to Appellant's argument that the examiner's conclusion of obviousness is 
based upon improper hindsight reasoning, it must be recognized that any judgment on 
obviousness is in a sense necessarily a reconstruction based upon hindsight reasoning. But so 
long as it takes into account only knowledge which was within the level of ordinary skill at the 
time the claimed invention was made, and does not include knowledge gleaned only from the 
applicant's disclosure, such a reconstruction is proper. See In re McLaughlin, 443 F.2d 1392, 
170 USPQ 209 (CCPA 1971) and the above discussion. 
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Issue 3 

Appellant's comments on the filing date of Harrington is confusing. Appellant 
comments on the filing date of Harrington as though it was cited as a 1 02(b) reference published 
more than one year before Appellant's filing date. It is clearly a 102(e) reference, filed before 
Appellant's filing date, and is properly cited in combination with Ferstenberg to reject Claim 39. 

At page 25, Appellant argues that Harrington does not specifically use the words "share" 
or "intangible." Despite Appellants simplified characterization of Harrington as merely an 
auction system, it also specifically discloses the auction of intangible properties as equity 
offerings at Col. 6, lines 14-16; equities are stocks that are sold as shares. For this reason, the 
claim does not distinguish over Harrington. As to Appellant's comments on "computing a 
plurality of shares in an intangible property interest" further see Harrington at Col, 10, line 56 to 
Col. Col. 1 1, line 19, which clearly shows such calculation. Outputting of a prospectus is clearly 
shown at the cited passage of Col. 6, lines 27-30. Appellant selectively reads the reference that 

jyasj^t&dJo^^ 

the Examiner's motivation to treat plural interest as a single entity, but provides no substantive 
argument as to why the reasoning is wrong. Appellant merely asserts that cited language does 
not show an element provide motivation; one of ordinary skill in trading arts would reasonably 
know that combination of several financial interests into one would simplify related processing 
of such interests. 
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Issue 4 

At page 26, Appellant argues that the two references do not contain suggestion to 
combine. The Examiner specifically cited a motivation in Crain 's which is unrefuted and is 
quoted from the Final Office Action as follows: 

Tt would -hove been obvious lo one of ordinary skill in the art at the time of the invention to have included the intellectual properties 
disclosect by Cram's in the method of Fcrstenbexg et al because this would have provided the benefit specifically disclosed by Grain's at 
page 2, bracketed text of helping small companies market their patents, copyrights and trademarks. 

Appellant does not address the clear explanation of combination of Ferstenberg and 
Crain 's. The combination is thus unchallenged and must stand. Appellant finally makes broad 
assertions regarding lack of evidence that intellectual property can be marketed but does not cite 
any particular element lacking in the rejections. Appellant appears to argue that claim 7 (states 
claim 1) lacks intellectual property elements, but these are not present in claim 7. Such elements 
are present in the dependent claims and the limitation is correctly rejected as above. 

Issued : 

Appellants first argument is against Ferstenberg as set forth in Issue 1. This is already 
addressed above. 

At page 27, Appellant again argues that the references themselves do not contain the 
motivation to combine the relied-upon references. In this case, the Examiner specifically cited 
benefits fvomBrett that Appellant does not address. See the rejection of claim 10 above. The 
motivation to combine set forthby the Examiner is not substantively challenged and the rejection 
must stand. 
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In response to Appellant's argument that the examiner's conclusion of obviousness is 
based upon improper hindsight reasoning, it must be recognized that any judgment on 
obviousness is in a sense necessarily a reconstruction based upon hindsight reasoning. But so 
long as it takes into account only knowledge which was within the level of ordinary skill at the 
time the claimed invention was made, and does not include knowledge gleaned only from the 
applicant's disclosure, such a reconstruction is proper. See In re McLaughlin, 443 F.2d 1392, 
170 USPQ 209 (CCPA 1971), Appellant make an assertion of improper hindsight but provides 
no evidence at all that this was done. 

Issue 6 

Appellant's first argument at page 28 is against Ferstenherg as set forth in Issue I . This 
is already addressed above. 

Appellant argues again that no motivation to combine the references is found in the 
references themselves. The Examiner relied on the knowledge of one of ordinary skill in the 

trading arts to suggest the combination, as is proper. Appellant fails to even address the 

Examiner's motivation to combine, restated here for convenience. 

It would have been obvious to one of ordinary skill in the art at the time of the invention to have provided such a selling method for the 
interests disclosed by Dictionary in the method of Ferslchberg et al because this would have provided a market for a form of collateralized 
loan such as is specifically disclosed by Ferstenberg et al as an item tradable in their method. See CoL 1 , lines 12-22. 

Ferstenherg discloses that collateralized mortgage obligations (loans) are traded; Dictionary 
shows that a second tangible property interests derive from such loans. The motivation to 
combine these elements is unchallenged and the rejections must stand 
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Issue 7 

Appellant's first argument at page 28 is against Ferstenberg as set forth in Issue 1 . This 
is already addressed above. 

Appellant argues that Stallaert fails to disclose the concepts of "intangible" and "shares" and 
"offering for sale shares in an intangible property interest". Appellant' ignores his own 
citation of Ferstenberg at page 19 of the Appeal Brief. Appellant's own citation of the 
primary reference Ferstenberg, quoted below, clearly shows these elements; the discussion 
of Stallaert becomes irrelevant as the primary reference shows the limitations argued. 
• As discussed, this invention is particularly adapted to the exchange of financial 
commodities, and in this section the preferred implementation adapted to this exchange is 
described. Financial commodities include such intangibles as stocks (sold as shares) and 
bonds, as well as contracts for the future exchange of tangible or intangible commodities, 
known as options. Preferably, these commodities are traded in financial markets during 
which publicly available bid and ask prices are established. 



Issue S 

Appellant's first argument at page 29 is against Harrington as set forth in Issue 1 This is 
already addressed above. 

At page 26, Appellant restates argument made with respect to Issue 4 above, but applies 
them to the rejection of Claims.40 and 41 over Harrington in view of Crain 's. 
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Appellant argues that the two references do not contain suggestion to combine. The 
Examiner specifically cited a motivation in Crain 's that is unrefuted and is quoted from the Final 
Office Action as follows: 

It would have been obvious lo one of ordinary skill in tie art at the time of the inveution to have included the intellectual properties 
disclosed by Grain's in the method of Ferstenberg et a] because this would have provided the benefit specifically disclosed by Cram's at 
page 2, bracketed text of helping small companies market their patents, copyrights and trademarks. 

Appellant does not address the clear explanation of combination of Harrington and 
Crain 's. The combination is thus unchallenged and must stand. Appellant finally makes broad 
assertions regarding lack of evidence that intellectual property can be marketed but does not cite 
any particular element lacking in the rejections. Appellant appears to argue that claim 7 (states 
claim 1) lacks intellectual property elements, but these are not present in claim 7, Such elements 
are present in the dependent claims and the limitation is correctly rejected as above. 



Appellant's first argument at page 30 is against Ferstenberg as set forth in Issue 1 . This 
is already addressed above. 

Appellant restates arguments regarding a need for motivation to combine in the 
references themselves and asserts improper hindsight. These arguments are addressed above 
with respect to other claims and the Examiner' response to arguments in Issue 9 is similar. 




Issue 9 
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Issue 10 

Appellant's first argument at page 3 1 is against Ferstenberg as set forth in Issue L This 
is already addressed above. 

Appellant again argues elements he sees lacking in Stallaert which are disclosed by the 
primary reference Harrington. At page 3 1 , Appellant argues that Harrington /does not 
specifically use the words "share" or "intangible; 3 Despite Appellants simplified 
characterization of Harrington as merely an auction system, it also specifically discloses the 
auction of intangible properties as equity offerings at Col 6, lines 14-16; equities are stocks that 
are sold as shares. For this reason, the claim does not distinguish over Harrington, Appellant 
argues against the combination of Harrington and Stallaert but cites no limitations missing from 
the cited references and provides no substantive argument against the combination. A bundle of 
rights to a thing is clearly disclosed by Stallaert as cited above at Col. 1, line 10 to Col. 3, line 
32. Appellant does not dispute this. 



For the above reasons, it is believed that the rejections should be sustained. 
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(11) Related Proceeding(s) Appendix 

No decision rendered by a court or the Board is identified by the examiner in the Related 
Appeals and Interferences section of this examiner's answer. 



Respectfully submitted, 

. /Charles Kyle/ 
Primary Examiner, Art Unit 3691 



crk 

January 22, 2009 




/H. KJ 

Hani M. Kazimi 

Primary Examiner, Art Unit 3691 

/V.MV 

Vincent Millin 

Appeals Conference Specialist 



NAREN CHAGANT1 
524 KENDALL AVE, #5 
PALO ALTO, CA 94306 




A74 



Best Available Copy 



12/85/2084 H;36 3144344663 CHAGANTX p AGE 



APPENDIX 

Claims 1-6, (previously cancelled)* 

7. (previously added) A computer-implemented method of marketing an intangible 
..- property interest, the method comprising the steps oE 

establishing an electronic marketplace; assigning an identifier to said 
intangible property interest; storing the identifier; 

receiving a bid for purchase of said intangible property interest; and 
selling said intangible property interest. 

8. (previously added) The method of claim 7, wherein said intangible property 
interest is an interest in an intellectual property asset- 

9. (previously added) the method of claim 8, wherein said intellectual property 
asset is selected from the group consisting of: 

patent; trademark; and copyright 

10. (previously added) The meted of claim 7, wherein, said intangible property 
iHte^st-fe^eleGtedr-^ — : i 

license; lease; easement; and goodwill. 

1 L {previously added) The metliod of claim 7, wherein said intangible property < 
interest is a right included in a bundle of rights with respect to a person, place or a 
thing. ; • . 

• 5 ' 

12. (previously added) The method of claim 11, wherein said right is selected from'', 
the group consisting of; 

right to a unit of service; j : 

33 \ 
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psco-004 

System and Method for Sale of Shares in Intangible Property Rights, 
Personal rights, Special Objects and Services 

Reld of the Invention 
This invention is related to the area of publicly traded securities and other financial 
instruments. In, particular this invention is related to the use of an electronic apparatus to issue, 
list, price and trade property interests in intangible forms of property such as patents, trademarks, 
copyrights, goodwill, licenses, leases, easements, rights, a seafaring route and others; personal 
rights such as a right to future income of a person;, special objects such as collectibles; and 
services such as a musician's concert recital time or a babysitter's time. 

Background of the invention 

Markets exist today for many forms of property. The New York Stock Exchange and the 
National Association of Securities Dealers Quotation System (NASDAQ) provide market place 
for trading securities such as common and preferred stocks, and warrants on sale or purchase of 
stocks. The Chicago Board of Exchange (CBOE) and other market places provide a forum for 
sale and exchange of options and future interests in several securities and commodities such as 
wheat, soybeans, frozen concentrated orange juice, and pork bellies. Recently, the CBOE has 
started trading in electricity delivery contracts. 

However, no publicly tradeable stock marketplace exists for the sale of certain non- 
^rperat^rnon-eommbdiiyH^^ 

trademark, a copyright in a painting, goodwill, licenses, leases, easements, rights, a seafaring 
route such as the right to navigate the Suez Canal, and other similar rights; personal rights such 
as a right to future income of a person; special objects such as collectibles; and services such as a 
musician's concert recital time or a babysitter's time, which are described and discussed in 
relation to the invention herein. 

In many instances, where two businesses form a combination, each may possess rights to 
more or less equally popular trademarks. While after combination, the resulting business entity 
may wish to keep one trademark, it typically writes off or sells the other trademark to another 
business as a whole. If there exists a market place for securities derived from a single trademark 
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or a combination of several trademarks held under a trust, then individuals who would like to 
own a portion of that property can secure interest that property alone without the encumbrance of 
owning a share of the common stock in a business that they are not interested- 
Online stock trading has become possible with the proliferation of the interconnected 
5 public data communications networks, commonly called the Internet, and colloquially called the 
web. E-Trade, National Discount Brokers Online, Charles Schwab company, and many other 
organizations offer electronic trading services to individuals via the web. Typically in these 
services, a user connects to the web using a personal computer. Using a browser program such 
as the commonly used Netscape Navigator browser program, a user can lookup the prices of 
10 various stocks listed in a standard exchange such as the New York Stock Exchange. 

There is a need, therefore, for a system and method to accommodate sales of. such 
*i3 tangibles and intangibles in the marketplace and allow buyers and sellers to sell shares or rights 
to the earnings of intangibles to the highest bidder. 



1|! Summary of the Inveisttion . 

In one aspect of a preferred embodiment, the invention is directed toward a method and 
^ system to issue, list, price and trade securities in certain forms of special property for which no 

if publicly tradeable marketplaces currently exists. 

r~i ... 

jj hi a preferred embodiment, the method includes inviting sellers and buyers to register and 

21? trade shares of special property comprising intangible property such as patents, trademarks, 

copyri ghts, leases, easements, right of way, air, land or sea route; objects such as a single 

collectible baseball, a communications satellite; personal rights such as a right to future income 
of a person, right to a person's life story; and services such as a musician's concert recital time or 
a babysitter's time. In another aspect, the invention comprises contacting a special property 
25 marketplace (SPMP) via a data communications network such as the Internet. In a yet another 
aspect, the invention comprises optionally appointing a manager and determining the rules of 
governance of the property rights involved. In a further aspect, the invention includes 
determining a marketable right; issuing a prospectus for shares in the right. Another aspect of the 
invention includes determining a price for a share of the right and storing it in a database. A 
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further aspect of the invention- includes posting the price on a data communications network. A 
yet another aspect of the invention includes registering a buyer, and/or a seller; receiving a bid 
price from the seller and/or an ask price from the buyer; matching a buyer with a seller and 
effecting a transaction. 

Brief Description of the Drawings 
These and other objects, features and advantages of the present invention will be more 

readily understood in the following detailed description of the preferred embodiments with a 

reference-to the drawings, in which: 

FIG. 1 is an architecture of a server computer connected to the Internet, to which a client 

computer is connected; and 

FIG. 2 is a flow chart depicting the steps included in a preferred embodiment. 

Detailed Description of the Preferred Embodiments 
The present invention is directed toward creating a system and method of providing a 
marketplace for a portion of certain rights that constitute the "bundle" of rights inherent in a 
property interest. By creating such a market place, among other things, the dual purposes of 
providing liquidity and a way to gauge the popularity of the underlying property interest are 
achieved 

For example, rights in intangibles, such as a single piece or a collection of United States 
, Letters J?_ate^^ 

manner similar to certificates of ownership in joint stock companies are bought and sold. 
Persons who are interested in owning a portion of a famous film such as "Jurassic Park" or 'The 
Titanic" are allowed to purchase shares of the films rather than the stock of companies that own 
good films along with bad films. Similarly, the rights to a popular trademark such as "Kodak" 
or other items such as an e-mail address, a web site name or a popular toll-free number such as 
"1-800-FLOWERS" are listed in marketplace. 

Additionally, the present invention provides is a method and system for the sale of 
personal or business goodwill in the publicly traded securities market place. Popular scientists 

-3- 
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such as Albert Einstein, athletes such as the basketball superstai Michael Jordan or slugger 
Sammy Sosa, actors such as Clint Eastwood, and other celebrities such as comedian Jay Leno, a 
popular speaker such as a retired president of the United States, or even a controversial celebrity 
such as O. J. Simpson may want to sell shares of their personal goodwill, or image and likeness 
5 in the open market for the highest.bidder, preferably as a denominated security so that many 
persons can own a "piece of the celebrity." 

Furthermore, the invention is directed to creating and maintaining a marketplace for a 
right of ownership in a business method such as a "Method of selling software on the Internet" or 
other forms of property such as a "Method of dunking a basket ball," a "Method of swinging a 
10 baseball bat " a method of expression in music, writing, dance, or other forms of expression, any 

of which could be licensed to others. The invention creates ai marketplace for such forms of 
s n property interests to allow interested buyers and sellers to own a portion or a share of such 
property, and have the value of the property appreciated over time without the need to having 
known the celebrity personally or being a writer or an artist themselves. 

It is well known that the law recognizes a number of rights collectively called property 
rights. Until now, these tc bundles of rights" are viewed in their entireties. In the realm of real 
property, there are the right to exclude a trespasser from a land, the right to rent or lease a plot of 
j=£ land, and the right to sell a piece of real estate. There are similar rights in all forms of property. 
s For example, in a United States Letters Patent, an owner of the patent is entitled to exclude 
2€P others from making, using or selling the invention that is patented for a period of years defined 

by the relevant statute. The present invention is a system and method wherein these rights are 

divided and sold separately to different bidders for different prices. In a preferred embodiment, 
the sale is performed as shares of stock in the totality of a particular right. The old-fashioned 
method is to license intellectual property on a one-on-one basis. The present invention makes 
25 these rights tradeable in the public marketplace. Additionally, the invention provides a method 
and system to trade values that are derived from these rights and makes them tradeable on a stock 
exchange such as the New York Stock Exchange. Thus, the invention is a method and system 
that enables a person to buy and sell either a single right or a collection of rights, make derived 
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values and purchase or sell only certain derived values that are of interest to a person or entity 

without the need to own or sell the rights to the entire underlying property interest. 

Certain unique treasures such as the Mona Lisa, visiting rights to the Taj Mahal, tourism 

rights to view the Sistine Chapel, a collection of antiques, rare books can be placed in the market 

5 place in the same way. Rare collectibles such as the manuscripts of Leonardo Da Vinci, the 

original notes for Dr. Martin Luther King's "I have a Dream" speech, notes made in book 

margins by the great scientist Albert Einstein, rare coins, and other items of historical importance 

such as the bus ticket used by Ms, Rosa Parks when she ignited the Civil Rights struggle, can 

also be traded if a public marketplace exists for these kinds of property. In the current invention, 

10 all items of value can be traded as rights. Some mundane rights can also be traded in the same 

^ way. These include right to have groceries delivered to a home; right to guaranteed baby-sitting; 

right to long-term care; right of companionship; recommendation to a job; right to receive 

training from a computer scientist; parking rights at a particular metro station; right to a 

guaranteed seat on an airplane; membership in a country club; a block of one million airline 

lS! frequent-flier miles, etc. 

>i Lately there is talk about obtaining genetic information from individuals and storing them 

p 

■ya in genetic databases to aid researchers in discovering signs of diseases early on in life so that they 
could be cured before they become malignant. Since human genes hold the secrets to the 

Q 

•g characteristics, inheritable or congenital diseases and other attributes of a human body, there is an 
. « 

2(F interest in obtaining information about a person's genetic history to infer the likelihood of 

diseases that may afflict a person later in life. This information, s ince it holds the key to 

identifying or curing many diseases, could be a form of intangible property that can be traded on 
a listed exchange, if such an exchange exists. 

These principles of the invention can be illustrated in the following way. Suppose that a 

25 babysitter X wants to have $ 10 to go to the movies, X sells 2 hours of babysitting on a particular 
Saturday to a Babysitting Stock Exchange for $10. Suppose Y is a busy lawyer who needs 2 
hours of babysitting on that Saturday. The hours of baby sitting could be prescribed by either X, 
Y or by the Exchange, If the Exchange can sell the 2 hours of X' s services to Y for more than 
$10, it will make a profit Ef the Exchange could find no buyer by Saturday, the Exchange 
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realizes nothing. In discussing this illustration, the quality of the babysitter's skills etc. are 
assumed to be "standard" or set by some method which is either subjective, objective method or 
even based on a bargaining process in a free market. 

Other examples of rights that can be publicly traded as shares are right to collect child- 
5 support payments, right to compensation for a personal injury, right to collect life insurance, 
social security, pension or other similar rights. In the United States, there are Federal and state 
laws that restrict the sale of certain kinds of rights. In other nations, these restrictions are either 
not present or being removed. As these restrictions are removed in the future, there will develop 
a marketplace for trading such rights, 
10 The present invention is also directed toward creating a system and method for pricing 

property interests of the kinds illustrated above, advertising for such property interests, and 
effecting a sale of at least one of a plurality of shares of the property interest. A person skilled in 
j5j the art of pricing securities or futures will use any alternative method or factor arrive at the price 
y of a share of the securities. It should be noted that though only a certain types of properties are 
lfli discussed in the foregoing, that discussion is by no means limited to the actual types of properties 




used as an illustration. Thus, the invented method and system should not be limited by the 
discussion provided herein. 



M The invention can be further illustrated in the following way. Values of different types of 

x q properties increase or decrease over time based on several factors. Suppose it were a future 

2*P basketball superstar such as Michael Jordan in 1980. At that time, he was a college student, and 
reputably an upcoming basketball star. Or, the golf player Tiger Woods when he was under 10- 
years old. Knowing this information is of no use to someone who would like to contribute to the 
growth of Jordan's image and profit from such growth. Suppose, however, that Jordan declared 
100 shares of the right to use his name, likeness or image in an advertisement in order to 

25 capitalize his career. For the purpose of discussion, let us consider that this stock has a symbol 
'DUNK." These one hundred shares would have a "market" value in 1980 of probably $100,000, 
set by the standard price-setting process such as by a market maker or by a bargaining process. 
By 1998, however, it is reported that Jordan alone was responsible for generating sales in the 
amount of $10 Billion. Assume that Michael Jordan's name, image or likeness contributed to 
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one-tenth of this total revenue. This implies that the original 100 shares are worth in excess of 

$1 Billion, a capital appreciation of 10000 times the value of a share in 1980. Additionally, the 

shareholders of the DUNK stock will be entitled to the proceeds of licensing the name, image or 

likeness of Jordan in the form of dividends, after expenses and taxes. Even if one invested $1000 

5 to buy a single share of DUNK in 1980, the market value of that single share in 1998 would be 

$10 million. By holding majority shares of DUNK, Jordan would be able to vote himself to 

control and direct the manner in which his name, image or likeness is commercially exploited. 

On the other hand, this interest can be purchased by another entity with perpetual rights to the 

licensing of Jordan's name or likeness. 

10 Additionally, suppose Michael Jordan insures his feet for a high policy amount since they 

allow him to levitate against gravity. Assume that Lloyd- s of London or other insurance 

company underwrites the insurance policy. In order to guard against the possibility that they may 

have to pay Jordan the value of the insurance policy, Lloyd's of London reinsures its policy by 

. ^ having other underwriters share the risk. If the insurance policy can be traded as a security and is 

1ST listed in a standard exchange or a bulletin board for trading, say, under a ticker symbol "AIR," 
111 * 

„ " the market place can widely distribute the bounty of the premiums paid by Jordan as well as the 
p risk involved in the athlete* s feet. Thus, the invention allows immediate liquidity to the name 
Hj recognition of a celebrity as well as provides a means to have a number of persons "buy into" the 
iQ celebrity's fame and fortune. In another embodiment,, the invention trades the risk as an inverse 
20~ or converse of the reward in the price of a share of "AIR." Other derived values are created by 
calculating the mathematical or other probability of thsjiskia^^ in "A TT ? , " Aiuufczaatags-ef— 



p 

'•hi 

m 



the invention is that this method minimizes the risk by one entity by-distributing it among a 
number, of market participants.- 

The market price of shares can go down as well. For example, if a disaster with negative 
25 publicity implications occurs, the market price of a share of a trade mark may go down. If an 
athlete is determined to be unfit for professional sports, the shares representing his name or 
likeness may be worthless. In order to overcome the possibilities of negative fluctuations in 
value, there could be other derived values from the intangibles. Additionally, there is invented 
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and described a mutual fund comprising shares of such special items to distribute the risk for an 
investor purchasing these shares among diverse entities. 

It should be noted that there could be a temporal aspect to most of these rights. Some 
rights expire, whereas some don't. Some rights can be sold separately with a time limitation on 
them. For example, a share of DUNK can be further divided into a share of right to Michael 
Jordan's basketball earnings in the years 1992; share of right to his basketball earnings in the 
year 1996 etc. If Jordan retires in 1995 from playing basketball in a particular year and plays 
baseball, the holder of the right to his basketball earnings in 1995 will realize nothing by way of 
income. Such a holder would have been better off selling the share in 1993, when Jordan was the 
unbeaten champion of professional basketball, and realizing capital appreciation rather than 
waiting for income realized from Jordan's basketball earnings. If Jordan returns to playing 
basketball in 1996, and wins the championship again, then the price of 1996 shares would 
appreciate. 

Some other rights may not exist at all at one time, but may come into being over time. 
Michael Jordan is not known for his baseball proficiency. But if he became equally good with 
baseball as he is will basketball, there could be issued shares in his image and likeness holding a 
baseball bat, his baseball swings, and the like. Certain shares may be more valuable during the 
retirement years, or even posthumous years of certain individuals. In the latter case, an executor 
or other parties who own the legal title to the individual can offer shares for sale in the 
marketplace. Another example of a right is a right to collect for patent infringement. The 
exclusive right granted for a United States Letters Patent is for a period of twenty years from the 
date of filing an application with the Patent Office. But a patentee may be able to bring a law 
suit and recover for infringement for up to 26 years from the date of the patent. Right to sue for 
infringement in the last, i.e., the twenty-sixth year may be much more valuable if a technology 
25 patented becomes increasingly more valuable in the marketplace. 

In the following, we discuss the rights to a collectible article such as the Mona Lisa. A 
person of ordinary skill in the art of market making will easily substitute other forms of property. 
To illustrate the expenses and complexities involved, some details of implementation are 
described. The Mona Lisa is assumed to generate revenues from licensing images of the famous 
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paintings. Additionally, art galleries may charge theix visitors to make the Mona Lisa available 
to art connoisseurs. Thus, viewing rights, and reproduction rights or other rights to the original 
Mona Lisa generate revenues on a periodic basis. Assume that a Manager with fiduciary duties 
and powers to possess or control the underlying intangible property asset is created under a 
5 charter or an instrument such as a set of by-laws enforceable under the laws of a state in the 

United States or those of a foreign country. The Manager is authorized under the governing laws 
to issue certain number of shares of stock in the Mona Lisa. The maintenance and upkeep of the 
painting as well as expenses related to the publicity for the Mona Lisa will be paid for from the 
revenues received. The charter or the instrument that authorized the Manager may also authorize 
10 the Manager to make all reasonable expenses to maintain and publicize the painting. Under the 
charter, a majority vote may be required to elect the management, extend or limit their terms, set 
•J their compensation, and other operational details. Several classes of shares can be declared. 
jS? There could be equity and non-equity shareholders. Additionally there could be holders of 
Si debentures or bonds who merely lend money to the Manager with a security interest in a 
l&j particular type of right of the underlying property interest. The charter may declare that equity 
shareholders own the rights to change the Manager or liquidate the Manager and sell off the 
assets to the highest bidder and collect the proceeds. 

It should be understood that though the above-mentioned description appears similar to 
. the activities of the governance of a corporation, there are significant differences between the 

203 two. Here, the asset is non-coiporate. Additionally, according to the present invention, trading 

shares in an electronic communication medium involves subject matter other than a corporate 

stock, bond, option, or futures contracts to delivery of commodities — the present invention 
pertains to intangible property; personal property rights; unique or special objects; or 
services — the subject matter, the kind of which, is currently not tradeable in a market place, 
25 Additionally, the market place could be a public or a private market place. It could be public, 
similar to the New York Stock Exchange, or it could be a "members-only" club. 

In one embodiment of the invention, the rights to the ownership of the Mona Lisa are' 
individually securitized, i.e., registered or unregistered shares of common, preferred or other 
stock certificates representing a property interest— either a right to capital appreciation or a right 
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to receive profits in the form of dividends, or others — in these properties can be obtained. In 
order to be publicly available and traded in the marketplace, these securities are preferably listed 
under a stock symbol. It should be noted that the symbol is not an essential component of the 
invention. In an alternative embodiment, the Mona Lisa and all rights pertaining to its ownership 
5 are placed in a trust and shares of ownership interest in the trust can be offered fox public sale 

and purchase as a security such as a stock. This trust could be the same or a different entity from 
the Manager described above. 

The invented method and system can be utilized to securitize certain financial instruments 
such as rights of ownership or right to receive dividends in entities such as law firm partnerships; 
10 generating financial instruments such as bonds, credit accounts, and other similar securities 

derived from a core security. It should be noted that the general principles are slightly modified 
in the manners known to the persons skilled in the art to securitize different types of rights or 
properties in accordance with their particular features. 

Referring now to the drawings, FIG. 1 depicts a server computer 100 connected to the 
Internet 102. Also connected to the Internet 102 is a client computer 104. In a preferred 
embodiment, all steps of the invention are practiced by way of electronic data communication 
messages or other electronic methods. In other embodiments, some steps are practiced by using 
devices such as E-mail, facsimile, telephone, courier or other methods. 

In a preferred embodiment, the server computer 100 is a general purpose computer 
2T© # comprising a processor such as a Compaq Alpha microprocessor, a memory device such as 

semiconductor memory and a device to connect the computer to a communications network via a 
dial-up or a Local Area Network connection. Preferably the server computer 100 is configured to 
function as a web server. Coupled to the server computer 100 is a database 106 such as Oracle 
Relational Database Management System. 
25 The client computer 104 is a personal computer comprising a processor such as a Pentium 

If microprocessor; an input device such as a keyboard or a mouse; a display device such as a 
CRT or a flat panel display; and an operating system such as Windows-95 Operating system. 
The client computer 100 is also equipped with a device to enable a dial-up connection to an 
Internet Service Provider such as America Online orErols, Inc. In addition, the client computer 
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100 is equipped with a browser program such as Netscape Communicator that is configured to 
establish a connection to a web server and fetch web pages from the web server and display the 
fetched web pages on the display device. User inputs are captured by the software running on the 
client computer 104 and are interpreted according to the instructions resident either in the 
5 Operating system or another program such as the browser program. 

In a preferred embodiment, the server computer 100 executes an operating system such as 
Linux or Windows-NT server. Software programs known as Common Gateway Interface (CGI) 
programs also execute on the server computer 100. These programs are preferably written in the 
programming language Perl. Alternatively, the CGI programs or other server-side programs are 
10 written in C; C++, ColdFusion, or Java programming languages, or developed in the more recent 
MAWL programming language, published by Lucent Bell Labs. The server computer 100, when 

Q 

kQ it is connected to the Internet 102, is configured to "listen" to the activity on the Internet 102 on a 
8 « pre-deteraiined address, typically represented in a dotted decimal notation or preferably in an 
l' 1 * alphanumeric form, such as http://www.specialpropertymarlcteplace.com. The client computer 
151 .104 sends a request message, formatted in a Hyper Text Transfer Protocol (HTTP), and 
SI preferably encapsulated in a Transmission Control Protocol/Internet Protocol (TCP/IP) packet 
- form, to the server computer 100. In a preferred embodiment, this is achieved by a user at the 

M client computer 104 typing the address http://www.specialpropertymarkteplace.com, in a location 
^=1 on the browser program running on the client computer 104. The CGI program running on the 
2£H server computer 100 receives the request message, and sends at least one response message to the 

client computer 104 in the HTTP protocol format. This response message contains a web page 

that is displayed in the browser of the client computer 104. 

Refening now to HG. 2, the present invention is preferably implemented in the form of a 
software program running on the server computer 100, An Special Property Market Place 
25 (SPMP) manages, directs or operates the server computer 100. The SPMP creates a web site 
such as http://www.specialpropei1ymarkteplace.com. The web site operated by the SPMP 
displays a web page that invites persons interested in trading in securities of special property. 
The web page is preferably written in Hyper-Text Markup Language (HTML). (Step 200). 
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In alternative embodiments, there are established secure communications links between 
the server computer 100 and the client computer 104 in any one of the secure communications 
methods known to persons of ordinary skill in the art, In other embodiments, Personal 
Identification Numbers (PIN) are issued to persons to identify their transactions. These PINs 
could be stored in the database 106 and a report could be generated of activities of individual 
users, a class of users, a type of property interest, etc. either periodically or upon demand by 
either the SPMP or by an individual user. In further alternative embodiments, the client 
computer 104 may send an identifier identifying a hardware component, such as a central 
processing unit or a communications processor included in the client computer 104 to enable the 
establishing the.secure connection with the server computer 100. 

A user X who wishes to market shares in a patent he owns approaches the SPMP. In 
another embodiment, the user X approaches a broker who can act as the user's agent and 
approach the SPMP by contacting the SPMP via either the Internet 102, or via other methods of 
communication such as E-mail, facsimile, telephone or courier. (Step 202). 

In an alternative embodiment, a Manager is selected for the property interest to be 
marketed. The Manager enters into a contractual agreement with the owner of the property, or 
any person who has possessory interest in the property. A charter or a set of by-laws may define 
the ownership or other rights the Manager possesses in the property. The Manager* is a fiduciary 
agent of the shareholders and is responsible for collecting income by licensing the patent, or 
promoting the property interest. The Manager may comprise a committee of individuals, each 
with a power to vote, and make decisions according to the provisions of the charter or the set of 
by-laws. It should be noted that this is an optional step and not required (Step 204) 

In the case of personal rights, the owner of the right generally is the person whose rights 
are traded. In case of an object such as a collectible, it could be decided based on an applicable 
'25 law. It is assumed that trading shares in the marketplace may take place with or without the 
cooperation of the person who has such interest in the right. For example, a right to easement 
earned by an encroacher, who possessed the property adversely, may attempt to sell shares in the 
right as well Additionally, there is no need for a broker, or even the SPMP acting as a 
middleman, 
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The broker or the SPMP determines a marketable right involving the patent. A U.S. 
Patent entitles a patentee to exclude others from making, selling, using or importing for sale to 
the United States for a period of 20 years.from the date of filing. These rights are priced by the 
broker or the SPMP either in totality or in a divisible interest. For example, only the right to 
5 exclude others from importing during the tenth year of the filing of the patent is divided from the 
remaining rights and is constituted as 100 shares of this right. A symbolic name is given to this 
right, for example, PTNT-123-10YR. This name is stored in the database 106. A description of 
the property, any risks associated with the share as well as any opportunities for investment are 
displayed on the server computer 100 web page in a "Prospectus for the shares of PTNT-123- 
10 10YR." (Step 206) 

^ Further divisions of this right are possible. There could be issued simultaneously 

S warrants or options on the right, or the Manager could announce share splits or reverse splits to 

ft make the rights more marketable. 

Cj The broker or the SPMP determines a market price for a share of PTNT-123-10YR. A 
im computer program running on the server computer 100 comprises a method for enabling a user 
operating a client computer 104 using a web browser program to automatically price the share of 
PTNT-123-10YR. The market value can be determined by the amount of money that a willing 
purchaser pays to a willing seller, both of who are adequately informed of the choice. A person 
q skilled in the art of appraising a new security will easily understand the numerous methods ; 
2fc* currently in practice to arrive at a price representing an approximate market price of the patent 
A preferred embodiment uses a mere guessing of the price of the patent Other examples of 



25 



methods of pricing include Black-Sholes pricing formulae and other similar formulae. These 
formulae, when incorporated into a computer program, automatically calculate the price of a 
security— new or existin^-based on a number of factors such as volatility of the share prices. 
The server computer 100 displays at least one of a plurality of web pages on the client computer 
104, requesting input for several variable parameters used in the pricing formula. The user inputs 
these values into the server computer using the web browser. The pricing formula on the server 
computer thereafter computes a price for the share. The price is stored in the database 106. 
(Step 208) 
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After the server computer 100 computes the price of the share, it displays the price on its 

web page. (Step 210) 

The server computer 100 announces, on a server computer 100 web page or other web 
pages, the availability of the shares for sale to the public. In other embodiments, there could be a 
private club, the members of which are notified via facsimile, E-mail, U.S. Mail, telephone, or 
courier, announcing the availability of the shares for purchase. (Step 212) 

A buyer who wishes to purchase a few of shares of PTNT-123-10YR reads the Prospectus 
displayed on the server computer 100 and registers himself with the SPMP via the Internet 102, 
The server computer 100 displays a web page on a client computer operated by the buyer. The 
buyer enters his identification, mailing address for invoices or prospectuses, bank information in 
the web page. These pieces of information are stored in the database 106 for later retrieval. In 
alternative embodiments, the buyer may apply for a margin or credit with either the SPMP or 
with another lender and provide identification information of the availability of such credit to the 
SPMP via the server computer 100 web page. (Step 214) 

The buyer enters the price at which he wishes to purchase the shares of PTNT-123-10YR 
in the server computer 100 web page. This price is stored in the database 106 and posted on the 
server computer 100 web page as an "ask" price. Similarly to the buyer, a seller of shares of . 
PTNT-123-10YR also announces on the server computer 100 after registration, that he has a 
number of shares that he wishes to sell at a "bid" price. The bid price is stored in the database 
and optionally posted on the server computer 100 web page. Other registered buyers and sellers 
fmtor th* pHr.p.R at which thev buy or sell the shares. These prices are stored in the database 106 
and posted on the server computer 100 web page. The server computer 100 makes a match 
between a buyer and seller — the number of shares and the prices — and effects a sale, which is 
stored in the database. The server computer also notifies the buyer and seller by either displaying 
on the web page or by sending a notification via E-mail, facsimile, telephone or other means that 
they have accomplished a transaction, (Step 216). 

A list of the persons who own shares of PTNT-123-10YR is transmitted to the Manager 
of the property upon demand or periodically. This is done by extracting the information from the 
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database 106 and generating a report identifying the shareholders and their holdings, as well as 
any contact information. 

When the Manager collects revenues for the property, he will send notifications or debit 
the accounts of shareholders of record any dividends or proceeds from the sale or issuance of any 
5 divided -interest from the property such as further divisions of the property right. If new shares 
• are issued, the Manager announces the availability on the server computer 100 web site and 
offers them for sale to the public. If stock splits are effected, they are registered with the server 
computer. The SPMP may, upon demand by any shareholder issue a share certificate and deliver 
it to the shareholder. 

10 The foregoing describes a method and apparatus for issuing, pricing, listing and trading 

^ securities in certain special forms of property such as intangible property, personal rights, unique 
,g or special objects, and services over a communications network. Persons skilled in the art may 
g make several modifications to the preferred embodiments described herein without undue 

experimentation or without departing from the spirit of the invention. For example, the order of 



-J 



1§! the steps described in the method can be altered; some steps are described only to provide a 

general understanding of the invention and not as a limitation of the principles involved. 
It Accordingly all such departures are within the scope of the claims which are as follows. 

si; 

h 
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[57] ABSTRACT 

In a preferred embodiment, this invention includes software 
processes distributed on one or more computer systems that 
exchange messages in order to facilitate an intermediated 
exchange of financial commodities between a plurality of 
participants. Tbe messages are exchanged according to a 
preferred protocol that leads to a satisfactory exchange that 
meets the objectives of tbe participants, and thai substan- 
tially maximizes in a fair manner the total amount of 
financial commodities exchanged. Optionally, the invention 
employs heuristic rules in association with, tbe preferred 
protocol that adapt the protocol to the time and exchange 
requirements of financial commodities. In other 
embodiments, this invention is equally applicable to the 
exchange of any tangible or intangible commodities. In a 
general embodiment, this invention further includes a pre- 
ferred message-exchange protocol for the construction of 
computer programs representing exchange participants and 
an intermediary. These constructed computer programs 
_exchange^messages-such-that^H5at-isfaetorynntermediaie'd— 
exchange of commodities is substantially certain to be 
achieved. 

85 Claims, 11 Drawing Sheets 
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COMPUTER METHOD AND SYSTEM FOR In the simple form as currently practiced, a crossing- 

INTERMEDIATED EXCHANGE OF network intermediated exchange involves two participants 

COMMODITIES wn0 seek 7 through a computerized intermediary, to buy 

and/or sell a given amount of a given commodity at a given 

1. FIELD OF TOE IN VENTION s price. The amount of the commodity is determined by the 

r u c » L - • *■ , * ji ' c .- network. In more complex forms, an intermediated 

The field of this invention is computerized information , . , . , . r , . ' 

,. , . -IV*- • .-i exchange can be desirable where multiple participants who 

systems directed to commercial applications; in particular . * , . , , f, i • , 
J , , , r . r , r' t, , ,r seek, through an intermediary, to buy and/or sell multiple 

computer systems that facilitate an automatic exchange oi L ., • ,4> , . ^ , 

f u * , commodities, each with a different pnee. For example, a 

commodities between users of such a computer system . . 4 \ . 

, _ 7 , 10 portfolio manager may seek to execute an optimized senes 

according to the users' goals. * , . , ■ * j / • , 

° of commodity exchanges that are interdependent m the sense 

2. BACKGROUND tnal > if some exchanges of the series cannot be executed, the 

portfolio manager would prefer to withdraw the previous 
An intermediated exchange involves negotiated trading ■ series and sllD mit for execution a new series of exchanges 
between two or more participants through a third-party, the lS In this more case of muitiple commodities and 
intermediary. Specifically, in such an intermediated optimized exchange strategies, the intermediary may pro- 
exchange, the participants do not communicate directly with vide for sc i ec ting the actual commodities to be exchanced 
each other, but rather through the third-party intermediary, from a list of possiblc commodities, as well as for dctcr- 
Examples of items traded include intangibles, such as secu- raiTling thc ^ priccs thal satisfy thc morc _ 
rities (stocks, bonds, and options) commodity futures, col- , Q comp]cx conditions of thc participants. It is believed that no 
laterahzcd mortgage obligations, and pollution rights, as currcnl nclwork provides such more-complex exchanges, 
well as tangibles, such as copper or soy beans. All such items Sce> 0rfofd) Trading Qn thc FroDtief( PJan Sponsor, 
involved in an intermediated exchange are herein referred to October 1996 pp 18-27 

. as "commodities." In fact, any item that can be traded is a h - , * , rc . , . ■ 

' Most market exchanges of financial commochn.es involve 

, - 4 _ , . 25 a specific, single instrument, e.g., "IBM stock" and two 

In the case of stocJcs and options, there are several C0UDter -partics, one the buyer and the other the seUer. Even 

examples of mtermedianes, which differ depending on thc ^ mosl ad table crossi ntrworks requirc pan i cipanLs [o 

r & ^T^ ? ^ °u ^ , OVe ^ C " C0Un f supply a list of specific commodities they will exchange. But 

POTC ) (i.e., unlisted)^ Usted stocks and options can be as the size and complexity of commerce and mvestment has 

fraded on secures ^exchanges such as the New York * parlicipan ts have become less interested in single 

™ n !^ ( ^tf k tT"^ n ° p XC ^ angC commodities or lists of specific commodities and have 

«™r^\ -^ t ChjC ^° fl B ° ard fOP 1 ^ Exchange b&CQmc more interesled ^ sin ^ c q 

( CBOE ) Specials on the floors of these exchanges act K lio]ios of commodities, which are drawn from a 

as mtermedianes for listed securihes and, typical^, have 3 of tablc commodities and which 

potions in the securities that they mtermcdiate. Over-tbe- 35 acbievc certain target-risk, return, and exposure profiles, 

counter securities can be traded on a computer network, • • r 

known as "NASDAQ," which links securities dealers who In **** wa ?' ^ composition of the associated intermedin 

make markets and typically maintain positions in certain of atcd exchange would be less dependent on any single 

these OTC securities. These networked dealers continually ^vestment or list and more dependent on the aggregate 

make available on NASDAQ the highest price at which they 40 charact f ns ^ cs of ail ^ commodities combined. The moti- 

will buy a security ("bid price") and the lowest price at ^T^ 01 ^/W 10 ?* * lhat il P&nnitS tbe P artici P a ™ *° 

which they will sell a security ("offer price")- They then act *^*Y to dynamically adapt to market conditions that 

as intermediaries between buyers and sellers of those secu- *f ect ^ P nce and availablht Y <* ^dividual commodities. 

ritiesforwhichtheymakemarkets,Also,theycan trade with Currently, computer, systems that support existing markets 

each o t SerTIrT ding on this network is regulated by the 4S o ^ss^etwwfc^ 

Rational Association of Securities Dealers ("NASD"). evolving needs of participants, such as investment managers 

* u . 1 j- . , . . . , , , , and others, who seek to trade multiple commodities to 

Alternately, financial institutions can exchange both listed , fF ,. . y ^uiuiuumw 

1 ™^ 7 ... • , , . ... B , r , achieve general portfolio goals, 
and OTC securities through intermediaries who form the 

"fourth" market. Fourth-market intermediaries do not main- Ia additl0n » aD mtennedLaied exchange meeting those 

tain security positions; instead, they act only as agents for 50 P 0 ^ 0 * 10 S oaIs for multiple participants requires a comput- 

market participants, whether as buyers or sellers, maintain- cn2cd solutlOD of whal 15 known as a competitive equilib- 

ing the participant's anonymity and representing the partici- rmm problem See, e.g., Ellickson, 1993, Competitive 

pant's interests. Originally, the fourLh market was largely a tqiuhbrmm-Theory and Applications, Cambridge Univer- 

network or .securities brokers communicating primarily by Slt - V Currently, no .satisfactory solution exists for that 

telephone (the "Rolodex" market). Later, Instinet (Reuters, ss P roblem « applied to the specific situations of intermediated 

New York, N.Y.) began offering partially automated inter- exchanges. 

mediary services by providing a_ computer network trough SUMMARY OF THE INVENTION 
which participants can post their security trading interests 

and subsequently can negotiate trades using standardized This invention provides a computer system (a computer- 
messages made available by the network. More recently, 60 based machine including hardware and software) for inter- 
POSIT (ITG, New York, N.Y) and the Arizona Stock mediated exchange that is capable of facilitating exchanges 
Exchange ("AZX") (Phoenix, Ariz.) began providing more of multiple commodities for multiple participants according . 
fully automated fourth-market intermediary services. lo their goals. In the preferred implementation the computer 
Instinet, POSIT, and AZX are referred to as "crossing system of this invention is used for the exchange of financial 
networks" because they provide intermediary services with 65 commodities according to mean-variance .portfolio goals 
varying degrees of computer and communications technol- and related portfolio constraints. In the preferred 
ogy. implementation, participants can ioclude investors and 
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investing entities. A single participant can appear in an ties and futures or equity options combined). Equity secu- 
in termed iated exchange single or multiple times. In the latter rities axe those securities that represent an ownership interest 
case, each appearance of a participant can be governed by in property. 

the same or different objectives. Five embodiments of this invention will be described. In 
The system of the preferred embodiment implements a 5 a first general embodiment, this invention comprises a 
negotiation protocol that facilitates the intermediated computer system for electronic intermediated exchange of a 
exchange of commodities between any Dumber of parlici- plurality of commodities among a plurality of participants, 
pants according to their goals. This negotiation protocol This computer system includes: a plurality of e-agent com- 
specifies how to search through possible combinations of puter programs running on at least one computer, each 
exchanges between participants in order lo identify the 10 participant being associated with at least one of the e-agent 
combination that balances the goals of the intermediary with programs, and each e-agent program storing in an associated 
the goals of the participants in the exchange. The protocol electronic memory digital data representing commodity 
addresses both the determination of which commodities are exchange objectives of its associated participant; an elec- 
exebanged among participants and the amount of each Ironic intermediary program running on at least one com- 
commodity exchanged. It also provides a solution for the 1S puter system, the intermediary program storing in an asso- 
compe ti rive equilibrium problem as it is applied to in term e- ciatcd electronic memory digital data representing 
d iated exchanges. A computer program constructed accord- commodity exchange objectives of the intermediated 
ing to this protocol, together with accompanying hardware, exchange and exchanging electronic offer and counter-offer 
permits -participants electronically and automatically lb messages with the e-agent programs. According lo this 
carry out negotiations for the transfer of commodities 20 message exchange (i) the e-agent programs receive the 
through" an intermediary. electronic offer messages from the intermediary program, 
A computer program constructed according lo this inven- generate the electronic counter-offer messages according to 
lion includes electronic agents ("e-agenls"), each of which the exchange objectives of the associated pEirticipanls, and 
represents a participant's exchange goals, and an electronic send the counter-offer messages to the intermediary 
intermediary, through which the e-agents conduct electronic 25 program, and (ii) the intermediary program receives the 
negotiations leading to an intermediated exchange. The electronic counter-offer messages from the e-agent 
e-agent program for a participant encodes the exchange programs, generates offer messages according to the 
goals and objectives of that participant. Participants can exchange objectives of the intermediated exchange, and 
express their goals and objectives either (1) as an objective sends the offer messages to the e-agent programs, 
(or utility) function together with optional constraints, or (2) 30 This first embodiment can include several more detailed 
through a set of rules, which can be represented' in a and particular embodiments and aspects, such as the fol- 
proceduxal computer language. Other ways of expressing lowing. In one aspect, the exchange of electronic messages 
objectives may be supported by a particular embodiment. between the intermediary program and the e-agent programs 
However expressed, the participants* objectives can be converges to an exchange of commodities that is substan- 
encoded in a computer program that automatically selects 35 tially satisfactory both to the participants, according to the 
commodities lo buy and sell from the universe of acceptable digital dau-representing the commodity exchange obje cfives 
commodities on the basis of current market conditions. of the participants, and also to the intermediary program, 
Systems for intermediated exchange that do not take into according to the digital data representing commodity 
account participants' general goals can simply be repre- exchange objectives of the intermediated exchange, 
sented as special cases of the general e-agents of this 40 A3ternalively, the exchange of electronic messages lerrai- 
urvention. nates wnen the e-agent programs generate counter-offer 
According to this invention, the e-agents negotiate an messages accepting all the amounts of commodities offered 
intermediated exchange through an intermediary computer in the immediately preceding offer messages received from 
"program. E-agenis, acting in conjunction with the the intermediary program, 
intermediary, process data so as to substantially maximize a 45 In another aspect of the first embodiment, the electronic 
tradeoff between the amounts exchanged and the fairness of offer messages contain digital data representing the amounts 
the exchange. An intermediary program constructed accord- of the commodities that the intermediary program offers to 
ing to this invention acts to substantially maximize the the e-agent programs, and the electronic counter-offer mcs- 
aggregate number of units of commodities exchanged in a sages contain digital data representing the amounts of the 
fair manner that is acceptable to the participants. 50 commodities that the e-agent programs accept from the 
A preferred implementation of this embodiment repre- intermediary program. Further, the e-agent programs and the 
sents the e-agents and the intermediary as one or more intermediary program can exchange messages according to 
software processes residing on one or more computers. If sequential rounds of an electronic negotiation, each round of 
multiple computers are used, the are interconnected by a the negotiation comprising the intermediary program send- 
network. These processes carry out the general negotiation 55 ing electronic offer messages lo the e-agent programs fol- 
of this invention by exchanging offer and counter-offer lowed by the e-agent programs sending electronic counter- 
messages over this network" and/or using an inter-process offer messages to the intermediary program, 
messages mechanism. Preferably, participants access this In another aspect of the first embodiment, the electronic 
system for submitting exchange orders and receiving memory associated with . the intermediary program stores 
exchange responses over network connections. These net- 60 digital data representing a plurality of current and preceding 
work connections can be private networks or suitably bounds, each current bound representing the maximum 
secured public networks, such as the Internet. In the pre- amount of a particular commodity that can be offered to a 
ferred embodiment, this invention is adapted to the particular e-agent program in a current round of the elec- 
exchange of financial commodities, particularly equity tronic negotiation and each preceding bound being a current 
securities, but also' including commodity futures, stock 65 bound from a preceding round of the electronic negotiation, 
options, collateralized mortgage obligations, and other In this case, the intermediary program generates offer mes- 
financial commodities, individually or combined (c.g, equi- sages offering .amounts of commodities less than or equal to 
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the appropriate one of the current bounds. Alteroa lively, the In another aspect of the first embodiment, the intermedi- 
plurality of current bounds depends on commodity amounts ary program generates the commodity amounts for Lhe offer 
in the intermediary offer messages, the e-agent counter-offer messages by substantially maximizing the value of a utility 
messages, and the preceding bounds from one or more function of the amounts of commodities subject to con- 
preceding rounds of the electronic negotiation, and more 5 straints. The utility function can be a difference of a first 
particularly from the immediately preceding round of the term and a second term, the first term representing the total 
electronic negotiation. Alternatively, lhe plurality of current amount of all commodities offered to Lhe e-agent programs 
bounds depends on commodity amounts in the e-agent and the second term representing the unfairness of the share 
counter-offer messages and on the preceding bounds from of commodities offered to the e-agent programs, 
the immediately preceding round of the electronic negoiia- J0 Alternatively, non-linear terms in the utility function may be 
lj on approximated by a plurality of piece-wise linear terms. 

In another aspect of the fust embodiment, the electronic Where commodities are exchanged in whole commercial 

memory associated with the intermediary program further units, any fractional commercial units generated by substan- 

stores digital data representing a selected round of the tially maximizing the value of the utility function can be 

electronic negotiation. For rounds before the selected rotmd l5 preferably reallocated among the e-agent programs in a fair 

of negotiation, the plurality of current bounds are selected to manner, whereby only whole commercial units of commodi- 

be between commodity amounts in the e-ageni counter-offer ties are actually offered. 

messages and the preceding bounds of the immediately In another aspect of the first embodiment, at least one of 
preceding round of the electronic negotiation. For rounds ' the e-agent programs generates counter-offer messages by 

after the selected round of negotiation, the plurality of 2 o executing a program that substantially maximizes the value 

current bounds are selected to be equal to preceding e-agent of a utility function of the commodity amounts. Preferably, 

counter-offer messages of the immediately preceding round the utility function is determined according to mean- 

of tbe electronic negotiation. Alternatively, before the variance portfolio methods. Alternatively, the utility func- 

selected round of negotiation the plurality of current bounds tion is a difference of two terms, a first term representing lhe 

are selected to be a weighted average of the commodity 25 ex P ec ted return from a portfolio having the commodity 

amounts in the e-ageni counter-offer messages and the amounts and a second term representing the risk of a 

preceding bounds of tbe immediately preceding round of the portfolio having the commodity amounts. The substantial 

electronic negotiation. maximization of the utility function can -be limited by 

In another aspect of the first embodiment, tbe e-agent optional constraints, 

programs generate counter-offer messages accepting 30 In other aspects of the first embodiment, at least one of the 

amounts of commodities thai are less than or equal to the e-agent programs generates counter-offer messages by 

amounts offered in one or more of the preceding offer accepting all commodity amounts previously offered by the 

messages received from Lhe intermediary program, and more intermediary program up to certain pre -specified maximum 

particularly from the immediately preceding offer message. commodity exchange bounds and also limited by optional 

Alternatively, the e-agent programs further send opening 35 constraints. Optionally, at least one of the c-agent programs 

messages to the intermediary program before the exchange for the associated participant generates counter-offer mes- 

of offer and counter-offer messages. Each opening message sages by executing procedural rules having variables refer- 

includcs digital data representing maximum amounts of ring to the commodity amounts. Optionally at least one of 

commodities each participant will exchange in the intense- the e-agent programs is provided by the associated partici- 

diated exchange. 40 P aDt - Optionally At least one of the e-agent programs is 

In another aspect of the first embodiment, the commodity memoryless. Optionally at least oae of Lhe participants is 

exchange objectives of the intermediary program comprise associated with more than one e-agent programs. Optionally 

that a substantially maximized amount of commodities are a * lea st one of the e-agent programs is an autonomously 

^exchanged in the intcnnrdiatcd-ejcchan running computer process. Optionally at least one of the 

straints (i) that for each commodity the total amount sold 45 e-agent programs are executed on the same computer as the 

equals the total amount bought by all the e-agent programs, intermediary program. Optionally at least one of the e-agent 

and (ii) that for each commodity the amount sold or bought programs are executed on computers geographically remote 

by each e-agent program is less than the appropriate one of fr° m & c computer on which the intermediary program is 

the bounds. Alternatively, the commodity exchange objee- executed. 

tives of the intermediary program further include a measure 50 In another aspect of tbe first embodiment, this first 

of the unfairness of the share of commodities offered to each embodiment includes communications means for sending 

e-agent program that is substantially minimized. digital information representing the electronic offer mcs- 

Alternatively, a measure of the fairness can he substantially sages and the electronic counter-offer messages between 

maximized. The measure of unfairness increases as lhe share e-agent programs and the intermediary program. The com- 

of commodities offered to each e-agent program differs from 55 munication means can include the IP or the TCP/TP com- 

a pro-rata share. Preferably, the measure of unfairness munication protocols. The communication means can also 

increases as the square of the difference of the share of include inter-process communical ion of an operating system 

commodities offered to each e-agent program differs from a of a computer running at least one of the e-agent programs 

pro-rata share. The pro-rata share for a commodity for an and the intermediary program. Alternatively, lhe communi- 

e-agent program can' be determined by the ratio of the 60 cation means includes inter-computer communication 

bounds for that commodity for that e-agent program to the means between at least two of the computers where the 

sum of the bounds for that commodity for all the e-ageht e-agent programs and the intermediary programs are 

programs. Alternatively, the measure of unfairness includes executed. 

a plurality of adjustable factors, each factor associated with In another aspect of the first embodiment, the e-agent 

an e-agent program and for adjusting the rale of increase of 65 programs receive electronic order messages from computers 

tbe measure of unfairness as the share of commodities ' of the associated participants, lhe order messages contain 

offered to an e-agent program differs a pro-rata share. digital data representing the commodity exchange objectives 
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of the associated participants. Also, the intermediary pro- e-agent program irt a current round of the electronic 
gram can send electronic results messages to the computers negotiation, followed by a second step of generating the 
of ihe participants. The results messages contain digital data offer messages representing offered amounts of commodities 
representing the results of an intermediated exchange. less than or equal to the appropriate one of the bounds. 
Alternatively, .the digital data representing the commodity 5 Alternatively, the method further includes, preceding the 
exchange objectives of the participants is tested before the first step, a further step of sending a plurality of electronic 
electronic intermediated exchange begins. opening messages from the e-agent programs to the inter- 
In other aspects of the first embodiment, the first embodi- mediary program, each opening message including digital 
ment also includes interface programs that communicate data representing maximum amounts of commodities par- 
wiih the computers of the participants for transferring the 1Q ticipants will exchange in the intermediated exchange. The 
order messages and the results messages between the com- intermediary then sets the initial bounds to be these maxi- 
puters aod the intermediary program. Also, the first embodi- mum amounts. Preferably, the bounds in a later round of the 
men lean include an exchange driver program running on at negotiation are not greater than the bounds in an earlier 
least one computer, such that the interface programs com- round of the negotiation. Further, the plurality of bounds in 
municate with the intermediary program through the ]5 a current round of the negotiation can depend on commodity 
exchange driver program, Also included can be a database amounts represented in the intermediary offer messages, the 
program running oq at least one computer for storing copies e-agent counter-offer messages, and the bounds from one or 
of the order messages and the results messages. more preceding rounds of the negotiation, more particularly 
Alternatively, the database, in case of a failure in the from the immediately preceding round of the negotiation, 
computer system, can retrieve the copies of the messages in ^ In another aspect of the second embodiment, the plurality 
order to"'- recover from failure. Also included can be a of current bounds depends on commodity amounts repre- 
supervisor program running on at least one computer, aod seated in the e-agent counter-offer messages and on the 
for periodically testing each program of the computer sys- bounds from the immediately preceding round of the ncgo- 
tem to determine if it has failed. tiat ion. Alternatively, the plurality of bounds are determined 
In a second general embodiment, this invention comprises 2 s to be a weighted average of commodity amounts represented 
a computer-based method for an electronic intermediated in the e-agent counter-offer messages and the bounds from 
exchange of a plurality of commodities among a plurality of . the immediately preceding round of the negotiation. Further, 
participants. This method includes the steps of: sending a after a selected round of the negotiation, the bounds can be 
plurality of electronic offer messages generated by an inter- determined to be equal to. commodity amounts represented 
mediary computer program,, which intermediates the inter- 30 in the e-agent counter-offer messages from the immediately 
mediated exchange, to a plurality of e-agent computer preceding round of the negotiation- 
programs, each e-agent computer program associated with In another aspect of the second embodiment, before the 
and representing one of the participants, each electronic first step, the method further can include various preliminary • 
offer message including digital data representing amounts of steps. Among these preliminary steps is a step of sending 
commodities offered to the e-agent programs by the inter- 35 from the intermediary program to. the e-agent programs a 
mediary program; sending a plurality of electronic counter- plurality of electronic initial messages, each initial message 
offer messages generated by the e-agent programs to the including digital data representing the particular commodi- 
intermediary program, each electronic counter-offer mes- tics that can be exchanged in the intermediated exchange, 
sage including digital data representing amounts of com- Also, before the first step, the method can include a step in 
modules accepted by the e-agent program; and repeating the 40 which the e-agent programs receive and store a plurality of 
previous steps in order, each ordered repetition being a electronic order messages from the participants. Each order 
round of an electronic negotiation, until the amounts of message includes digital data representing the exchange 
commodities in the electronic offer messages are substan- objectives of that participant. Another possible preliminary 

^iauy-saiisfaetor^to^e^ sie^irx^r^nrje^teTuiediary program receiving and 

exchange objectives of the participants stored in the e-agent 45 storing electronic objective messages from an operator of 
programs, and to the intermediary program, according to the electronic intermediated exchange. The objective mes- 
objectives for the intermediated exchange stored in the sages can include digital data representing the objectives of 
intermediary program. Alternatively, the repetition of the the intermediated exchange. Additionally, after the last step, 
first two steps terminates when the e-agent programs gen- the method can include a step of sending a plurality of 
crate counter-offer messages representing acceptance of the 50 electronic results messages to each participant. Each results 
total amounts of commodities offered in the immediately message has digital data representing the amounts of corn- 
preceding offer messages received from the intermediary modifies in the satisfactory offer message, 
program. ^ j n a mi * rc i general embodiment, this invention comprises a 
This second embodiment includes several more detailed computer-based method for representing a participant in an 
and particular embodiments and aspects, such as the fol- 55 intermediated exchange of commodities, the intermediated 
lowing. In one aspect, the counter-offer messages generated exchange performed by an electronic negotiation with an 
by the e-agent programs represent accepted amounts of intermediary computer program. The method has the fol- 
commodities that are less than or equal to amounts of lowing steps: receiving by an e-agent computer program an 
commodities represented in one or more of the preceding electronic order message from a computer of the participant, 
offer messages received from the intermediary program, 60 the order message including digital data representing the 
more particularly from the immediately preceding offer objectives of the participant for the intermediated exchange 
message. in order that the e-agent program can represent the partici- 
In another aspect of the second embodiment, to generate pant; receiving one of a plurality of electronic request 
offer messages, the intermediary program performs a first- messages from the intermediary program; and sending one 
step of determining digital data representing a plurality of 65 of a plurality of electronic response messages to the inter- 
bouodSp each bound representing a maximum amoual of a mediary program in response to the previous request rues- 
particular commodity that can be offered to a particular sage. The response message is (i) an opening message, if the 
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previous request message was a query for an opening being less than or equal to the offered commodity amounts; 
message, the opening message including digital data rep re- repeating the previous two steps in order, each ordered 
sen ting the maximum amounts of commodities that the repetition being a round of an electronic negotiation, until 
e-agent program will exchange in the intermediated the e- agent programs accept all the amounts of commodities 
exchange, and (ii) a counter-offer message, if the previous 5 offered, the accepted amounts being final commodity 
request message was an offer message, the offer message amounts; and sending results electronic messages to corn- 
including digital data representing amounts of commodities puters of the participants, the results messages including 
offered to the e-agent program by the intermediary program, digital data representing the final commodity amounts, 
tbecounter-offermes^ ^ ^ embodiment includcs severaI more detailed 
amounts of commodities accepted by the e-agent program as 1Q ^ rtMar em5odLrt]cnts and ^ sllch as lhe fol- 
determined according to the exenange objectives the ^ ^ ^ ^ 

accepied amounts being less than or equal to the ottered ° r F , ~ , Lv- 1 , , j 

p 7" „ B . , " . , j - f step of this method. One such additional step includes 

amounts and being all equal to the offered amounts oniv 11 K. u . 

, _ , . 4 L u u- ' exchanging one or more electronic initial messages between 

the offered amount meet the exchange objectives. ^ s and the t s . m 

Thaihird embodiment mcludes several more detailed and „ me ^ iocMc 6igital data represenlill g com . 

particular embodiments and aspects, such as the following. modilies ^ ^ e _ prograins wffl exchange in the 

In one aspect, the method includes, between the first two in1etmediated exc hange, and commodities actually parlici- 

steps, a further step of exchanging one or more electronic . k ^ iol( . rmediatcd exchang0 with lhcir priccs . 

initial messages between the e-agenl program and the inter- Flirthcr m c caQ indud£ di ^ ta[ da£a 

mediary program, the mmal messages iDcludmgdigntal data 20 ^ commodiries available for exchange in the 

representing commodities of interest to the participant mt£rmediated exchange . 

according to the exchange objectives as determined by the ~ 

e-agent program, and commodities participating in the inter- Jn ant f« ^ °j * e ^ embodiment, the second 

mediated exchange with prices for the participating com- «« ™} ude lhal ihe mtermedury program, first, 

modities as determined by the intermediary program. „ determine digttal data representing a plurality of bounds, 

T . r .l .u* j u j- ( ,u u each bound representing a maximum amount of a particular 

In another aspect of the third embodiment, the exchange -,. . i. ^ j * * 

f ./ • , , . j:««7« commodity that can be ottered to a particular e-agent pro- 

objectives of the participant can be expressed accordmg to J M a _ . , , K . - , - 

** c » j t r i ,i j „«u- M gram in a current round of the electronic negotiation, and 

a variety of methods. In a preferred method, the exchange & _ & . * J 

. • j j- ^ second, generates the oner messages representing offered 

objectives are expressed according to mean-vanance port- » 6 _ . , , , , 

folio theory. More particularly, the exchange objectives are 30 commodities that are less than or equal to the 

expressed as a utility function of commodity amounts. bounds. Ttemtemediary can deterrame the bounds imtiaDy 

Commodity amounts in counter-offer messages are those to be Uheopemng maximum amounts. Preferably, the bounds 

»u . u * .• ii • • *u a *• , u- + ♦ iq a later round or the negotiation are not greater than 

that substantially, maximize the utility function subject to ,. , , . & , „ , & 

m - , m , . < . - ' u„ tu. corresponding bounds in an earlier round of the negotiation. 

maximum amount constraints given by the previously r & & 

offered commodity amounts. Further, the utility function can 35 In another aspect of the fourth embodiment, the plurality 

include terms representing expected return and expected of bounds in a current round of the negotiation can depend 

risk. In a further method, the exchange objectives are °Q commodity amounts represented in the intermediary offer 

expressed as procedural rules which determine accepted messages, the e-agenl counter-offer messages, and the 

amounts of commodities from offered amounts of commodi- bounds from one or more preceding rounds of the 

ti es . 40 negotiation, more particularly from the immediately preced- 

A program for performing the method of this third ™Z round of tbe negotiation. Alternatively, the plurality of 

embodiment can be recorded on a computer readable clirrcQt bounds ^ de P end 00 commodity amounts reprc- 

medium, either as encoded instructions for causing an dec- sentcd in thc e - a S ent counter-offer messages and on the 

-tronic-computcr-to function-accordiog to-this-mcthod-or^as hou n d s f r om t h e irn medial sly.,p receding rou nd of the-cego^- 

human-readable instructions which can be compiled into 45 Ualion - Morc P articular1 ^ lh * plurality of bounds can be a 

such encoded instructions. weighted average of commodity amounts represented in thc 

In a fourth general embodiment, this invention comprises .colter-offer messages and the bounds from the 

a computer-based method for an intermediated exchange of ^mediately preceding round of the negotiation, 

commodities among a plurality of participants, eachpartici- Amatively, after a selected round of the negotiation, the 

pant represented by an e-agent computer program. Tne 50 bcmnds ^ de ™ ed 10 bc ^ £ commodity amounts 

method includes the following steps: sending electronic ^^* d ^ ^ c-<gcnt counter-offer messages from the 

opening messages to an intermediary computer program ^mediately preceding round of the negotiation, 

from the e-agent programs, the opening messages including A program for performing the- method of this fourth 

digital data representing the maximum amount of each embodiment can be recorded on a computer readable 

commodity that each e-agent program will exchange in the 55 medium, either as encoded instructions for causing an elec- 

intermediated exchange; sending electronic offer messages fro^c computer to function according to this method or as 

by the intermediary program to the e-agent programs, each human-readable instructions which can be compiled into 

offer message including digital data representing amounts of such encoded instructions. 

commodities currently offered to each e-agent program, the In a fifth general embodiment, this invention comprises an 

amounts being determined so that for each commodity the 60 order-manager computer system for electronic intermedi- 

amount being offered for sale by all the e-agent programs ated exchange of a plurality of commodities among a 

equals the arapunt being offered for purchase by all the . plurality of participants. Tne order-manager system com- 

e-agent programs; receiving electronic counter-offer mes- prises: a plurality of client-interface electronic processes for 

sages by the intermediary program from the e-agent communicating with computers of the participants in order 

programs, each counter-offer message including digital data 65 to receive from the participants electronic order messages 

representing amounts of offered commodities accepted by representing exchange objectives of the participants and to 

each e-agent program, the accepted commodity amounts send to the participants electronic results messages rep re- 
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scnting the commodities exchanged in the intermediated FIG. 3 schematically illustrates a preferred protocol for 

exchange; an exchange-driver electronic process for trans- the process of FIG. 2; 

ferring the order messages and the results messages between FIG. 4 schematically illustrates an embodiment of an 

the cheat interface processes and an intermediary electronic order-manager of the system of this invention; 

process; an electronic database for storing copies of the 5 cir c , n ■« . . * . ' , 

, a tk- ™,i, r a- , t FIG. 5 schematically lllristrates in greater detail the order- 
order and the results messages, and in event of process ^ rT/ , A f 

° - . . f r manager ot MG. 4: 
lailure in toe order-manager system, for retrieving the noes- 

sage copies in order to restart the failed process; a plurality HG - 6 scfacEnatica ^y illustrates in greater detail an inter- 

of e-agent electronic processes, each e-agent process for roediary machine depicted in FIG. 5; 

representing one of the participants according to the 10 FIG. 7 schematically illustrates internal data messages of 

exchange objectives by generating electronic counter-offer intermediary machine of FIG. 6; 

messages sent to the intermediary process in response to FIG. 8 schematically illustrates e-agent data messages 

electronic offer messages received from the intermediary used in the intermediary machine of FIG. 6; 

process; and the intermediary electronic process for gener- FIG. 9 is a flow chart of a process for an e-agent used in 

aung the offer messages sent to the e-agent processes in 35 tie intermediary machine of FIG. 6; 

response to tbe counter-offer messages received from the nr 1ft . fl . , c * , 

e-agent processes, the exchange of offer and counter-offer ™ * r 7 „ * " Utermedlar y 

. . ,. ° _ „ machine of FIG. 6: and 

messages being according to a protocol for performing the 

intermediated exchange, and further for generating the FI 9* 11 schemalicall y illustrates external data messages 

results -messages when the intermediated exchange com- 20 uscd ™ the ™ tcr roediary machine of FIG. 6. 
pletes. Optionally, this embodiment further includes a phi- 5 DErAILED DESCRIPTION 

rality of computers for executing tbe processes of the 

order-manager system, the computers interconnected by For clarity of disclosure, and not by way of hesitation , the 

communication means. preferred embodiment of this invention is described in detail 

Tnis fifth embodiment includes several more detailed and 25 vvilh respect to the exchange of financial commodities, 
particular embodiments and aspects, such as the following. However, this invention is not so limited, and from the 
In one aspect, the offer messages and the counter-offer Rowing detailed description it will be apparent to one of 
messages include digital data representing amounts of com- skiU m tbc 811 tbat this iaventioD is applicable to exchanges 
modities. Accordingly, tbe protocol specifies (i) that the of tangible or intangible commodities of any sorL For 
amounts of commodities represented in the counter-offer exam P ie > il cai1 De applied to tbe exchange of tangible 
messages are less than or equal to the amounts of commodi- commodities such as agricultural, mineral, and manufac- 
tics represented in immediately preceding corresponding mred P^ 015 * or exchange of intangible commodities such 
offer messages, and (ii) that tbe amounts of commodities' as coatrac ts for tbe funire exchange of tangible or intangible 
represented in the offer messages arc less than or equal to the commodities, 
amounts of commodities represented in immediately pre- 35 c 1 p Ao(ln1c nnA f - To+ 

ceding corresponding offer messages. * . 51 * E " AgeDtS tbe Intermed ^ 

In other aspects of the fifth embodiment, this embodiment Tbis invcntioD provides substantially simultaneous 
can include additional elements. Such additional elements exCDan g c °f commodities between participants represented 
are a supervisor process for periodically testing other pro- by clectromc »gP^ c-agents, that interact with an elec- 
cesses of the order-manager system for failure, and in case 40 tromC mtcnncdiai y ™ order to facilitate negotiations leading 
of failure, for managing restart of the failed process, and a to lhc cxchan S c * intermediary and agents are imple- 
slave-supervisor process for periodically testing the super- mentcd preferred embodiment as software processes 
visor process for failure, and id case of failure, for assuming mQnic S OD oae or more computer systems. The agents 

— thc-functions ofthe supervisor process. Other additional c° Q ^ct^egeU'aIiorjs^y^e^^ — 

elements include a ticker plant process for providing digital 45 ™ tb thc mlcrmcdiaf y- This subsection describes the follow- 
data representing the prices ofthe commodities, arid a tape 1Dg: W typical elea ronic negotiations leading to an inier- 
reporting process for forwarding results of an intermediated niediaied exchange according to the preferred embodiment 
exchange for public reporting. Alternatively, the intermedi- of tbis mven ? 0D i ( 2 ) general software and hardware arcfai- 
ary can include, in turn, a communications interface com- teCture forthis emb cdiment;-and (3) a preferred process and 
ponent for communicating messages between the 'interne- 50 P 1010001 for lhe exchange of messages, 
diary process and the exchange driver process and the By way of illustration, tbe process of typical electronic 
database , an allocation component for performing the com- negotiations are described here, first, for a simpler case of ao 
puta lions for generating the offer messages, and a local data exchange between two participants, and subsequently, for an 
area component for storing data to be exchanged between exchange between three or more participants, the preferred 
the communication interface function and the allocation 55 a PP u ^ n * 0Q of *nis invention. Although the simpler case is 
function. described as a negotiation directly between iwo e-agenis, 

without an intermediary, as will become apparent later, an 
4. BRIEF DESCRIPTION OF THE DRAWINGS intermediary according to this invention can provide assis- 

These and other features, aspects, and advantages of the m *** £ rcato S a satisfactory exchange even in tbesimple 
present invention will become better understood by refer- 6 ° T? \ ^ thc 

ence to the accompanving drawings, following description, P ^?T f*™ 10 ^ ™™ cX e-agents 
and appended claims/where: S P > about the catena for a satisfactory final exchange of the 

CTr - . . n ... 4 t _ . e t commodities of mterest. Thereafter, the electronic negotia- 
.9" ] ^^maDcally 1 lustrates softAvare that performs the tion begins with an opening message from each e-agent that 
pnncipal funcuons of tins invennon; . 65 csVdb] ^ s lb& ^ ^ wh £ h a fioal ^^f^ 

FIG. 2 is a flow chart of a process performed by the lie, that is the maximum and minimum amounts of each 
software of FIG. 1; commodity the e-agent is prepared to buy or sell. Then, the 
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electronic negotiation proceeds in a series of rounds, in message sent from an e-agent to the intermediary that 

which each e-agent considers the current offer from the other ' includes the maximum amount of a commodity that the 

e-agent and makes a corresponding counter-offer. After a e-agent intends to buy or sell in a given negotiation, 

certain number of rounds of this electronic negotiation, the Preferably, offers, counter-offers, and openings contain data 

offers and counter-offers typically converge so that the 5 for all the commodities to be exchanged in one electronic 

amounts of each commodity to be exchanged are acceptable message. 

lo bolb participants according lo .heir initial electronic rf , nKrmediatsd Exchange 

instructions. At this point the negotiation terminates, and the . J • 

parties can then proceed to perform the exchange according FIG, 1 generally illustrates the software architecture of the 

to the amounts negotiated using means known in the art. 10 system for automated intermediated exchanges of the pre- 

In the more complex case of the preferred embodiment, ferred embodiment. FIG. 4 shows an implementation of this 

three or more participants electronically negotiate a common architecture in greater detail. 

exchange through their respective e-agents and a single, Turning first to FIG. 1, each participant who wishes to 
trusted electronic intermediary. The intermediary is exchange commodities is represented by a software agent, 
designed to represent the interests of all the participants in 35 such as 1, known as an electronic agent or an e-agent. An 
such a manner that each e-ageot needs only to conduct a electronic intermediary 3, conducts electronic negotiations 
two-party electronic negotiation with the intermediary, individually with e-agents 1 in order to arrive at a successful 
which negotiation proceeds according to a process substan- intermediated exchange of commodities. The negotiation is 
lially similar to the simpler case discussed above. Without facilitated by the exchange of electronic messages 2, trans- 
such an intermediary, each of the, say N, agents would need 20 mitted between the e-agents and the intermediary, 
to negotiate directly and individually with all of the other As illustrated in FIG. 1, e -agents 1 communicate only- 
agents, requiring on the order of K 2 negotiations. However, with the intermediary 3 and not with each other. Since the 
the intermediary, as provided by the preferred embodiment, intermediary and ao e-agent exchange .only offers and 
facilitates the electronic exchange by requiring only on the counter-offers relative to that agent, no e-agent is "aware" of 
order of N direct negotiations with each e-agent individually. ^ any other c-agpol's activities. Thus, all e-agents act substan- 
Preferably, the intermediary should be programmed to act lially independently and all commodities are substantially 
fairly by not favoring any of the agents and by promoting a fungible among the e-agents. further, in the preferred 
greater volume of exchanges. An exchange among elec- embodiment, the intermediary actively initiates all message 
ironic agents using the services of a trusted electronic exchanges, while each e-agent waits passively for and 
intermediary also proceeds, as in the simpler case above, as 30 responds to messages from the intermediary, 
a several step process. First, after the e-agents receive E-agents 1 evaluates offers from the intermediary and 
electronic instructions from their participants, the ncgotia- generate counter-offers to the intermediary in order lo arrive 
tion opens with each e-agent informing the intermediary of at an exchange of the commodities consistently with the 
the bounds within which must lie an acceptable deal. Using participant's objective. In the preferred embodiment the 
this information, the intermediary presents each e-agent with 35 intermediated exchanges occur periodically, e.g., preferably 
an initial offer that is constructed by allocating to each every 90 minutes. Typically, each participant specifies the 
e-agenl, according to whether it wishes to buy or sell a given commodities of interest and corresponding objectives lo its 
commodity, a share of the total of all the offers to sell or to e-agent just before each intermediated exchange, as these 
buy, respectively, of that commodity. This process is known objectives arc expected to change between sessions. The 
as "crossing" and "allocating" the "buys" with "sells." In the ^ specification of commodities of interest can for example be 
following steps, the e-agents receive further offers from the provided as a list by means known in the computer arts, 
intermediary and return counter-offers to the intermediary, Where these commodities form a portfolio, data provided to 
which it again crosses and allocates so as to generate new an e-agent includes the characteristics of the portfolio, for 

— offers-to-all-Qf^he^geHts^-T^ eiraiEpIe-TiskrexpectedTeturTrr^d-secto 

tiation is designed so that for a typical case, after several 45 The objectives of a participant can be provided to the 
rounds of this negotiation all the agents will be "satisfied" e-agent process according to the following options. Accord- 
with their offers from the- intermediary for the commodities fag i 0 0De option, the participant provides to the system of 
being exchanged, and the negotiation will terminate. 1^ invention the entire program that is executed by the 
This invention is equally adaptable to exchanging port- c -agent process and that encodes the participant's objec- 
folios of several linked commodities as well as individual 50 lives. According to another option, the participant selects 
commodities. A portfolio of commodities is a group of one of e-agent programs already provided by Ihe system and 
commodities collectively having or requiring certain char- supplies parameters to tailor the selected program to the 
acteristics. In the case of financial commodities, such char- participant's objectives. For example, according to this 
acterisiics include, for example, total cost, overall expected option, a participant can select a rule interpreter and provide 
return, overall expected risk, certain weightings with respect 55 it with a list of procedural rules which the selected inter- 
to industrial sectors or to benchmark portfolios (such as the preter uses to evaluate an offer from the intermediary and to 
S&P 500), and so forth. generate a counter-offer. In the preferred embodiment, the 
In the following detailed description, an "offer" for a participant selects a program capable of finding substantially 
commodity is an electronic message sent from an interme- the extremum of an objective function of amounts of com- 
diary to an e-agent that includes the amount of the com- 60 modifies to be exchanged, as limited by optional constraints, 
modity that the intermediary has made available to the and supplies parameters defining the precise form of the 
e-agent to buy or sell at a given stage of the electronic objective functioo and constraints. The e-agent then gener- 
negotiation. A "counter-offer" for a commodity is an elec- ates counter-offers by substantially maximizing the defined 
ironic message sent from the e-agent to the intermediary that objective function. This option is referred to as substan lially 
includes the amount of the commodity that the e-agenl 65 maximizing the "utility" function of Ihe participant. Other 
intends lo buy or sell at this stage of the electronic nego- ways of evaluating oCEers and generating counter-offers can 
tiation. An "opening" for a commodity is an initial electronic be employed. 
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Software intermediary 3 sums the commodity amounts computer 47. These computers are connected by at least one 

offered for exchange in the opening and counter-offer mes- communication network which provides communication 

sages of the participating e-agents, allocates these total links, such as communication link 55, for the exchange of 

amounts among the e-agents, and generates commodity messages between the processes. 

offers to send back to the c-agents. In general, it is usually 5 As FIG. 4 illustrates, the software processes can be 
preferred that the intermediary act substantially fairly in not distributed across the various computers. For processes to be 
favoring one e -age at over another. One measure of fairness freely distributable it is preferable that they be separately 
is that all offers are at least partially satisfied on a pro-rata addressable nodes of a general electronic communication 
basis. Beyond this general preference, commodity allocation network. Such a preferred network is one constructed using 
can be done in many manners reflecting objectives of the iQ Ihe TCP/IP protocols, and can thus be implemented using a 
participants and the type of commodities exchanged. For private intranet or the public Internet. Such a TCP/IP net- 
example, for commodities whose value decrease over time, work can transparently link processes on one or more 
such as for perishable agricultural commodities, il can be computers. However, for those processes known to reside 
preferable to allocate the oldest, fresh commodities first. In onlv ° n one computer, it is often more efficient that the 
the preferred application of this invention to exchanges of 15 operating system's facilities for inter-process coramunica- 
financial commodities, and similarly for other fungible tioo serve- a ^ the communication network, using process -ids 
commodities, it is desirable that commodities be allocated ^ ^tsscs. Actual process distribution in a particular 
such that the total amount of commodities exchanged is ^^ d iment is generally detennmcd by cost, response-time, 
. substantially maximized. Therefore, the electronic inferme- ™t ^fiT c °? aslderadons ' f *f™ m ^.computer 
diaries ofthe preferred embodiment, to which the remainder 20 ^^ v ^J^X^° l *? P artlc * ants for 
of this description is generally directed, attempts to fairly " ntro of f ™ e-agent processes. 

allocate the maximum amounts of commodities D ATll ? t y ^ P 00 *** CaCh f""** 

Th* ^oio €r\ ru» r ( „ f - on the appropriate and convenient computer. In some 

The goals for the commodity allocation, e.g., fairness and instances, participants require direct control of their e-aeem 
maximum exchange, can conflict, and an electronic inter- computers, for example, for security reasons. FIG 4 ilius- 
mediary can resolve such conflicts and perform acceptable 25 trates such an instance in which single e-agent process 44 
allocations in various ways. In the preferred embodiment, executes on participant computer 49. Participant terminal 
each exchange is treated separately, and the electronic 50, attached to computer 49, inputs to the e-agent the 
intermediary seeks commodity allocations for each round of participant's commodities of interest and exchange objec- 
the negotiation that trades off maximum amounts exchanged tives and outputs to the participant the results of the ne^o- 
with maximum allocation fairness. In the preferred 30 tiated exchanges. among all the e-agents conducted by elec- 
implementation, allocation fairness and the amounts tronic intermediary 3. In another instance, participant 
exchanged arc expressed as functions of amounts of indi- computer 47 executes two e-agent processes 45 and 46 
vidual commodities offered to the e-agenls. Amounts for an because this participant controls two independent and dif- 
actual offer are determined by the maximum, or an approxi- . fcrent portfolios of commodities which these two separate 
mate maximum, of a selected combination of these func- 35 e-agents manage. In other cases, e-agents can execute 
tioos. (Both the "maximum" and the "approximate maxi- remotely from their participants. For example, e-agent pro- 
mum'* will be referred to as "maximum"). Further, this cesses 42 and 43 reside on the intermediary computers) 40. 
maximum must be consistent with any e-agent constraints. These e-agents are accessed by terminals, such as participant 
For example, one such constraint is that each e-agent is terminal 52 attached through link 56, which can either be a 
willing to exchange only limited; maximum amounts of each 40 local or a long-distance link to computer 40. 
commodity. Other constraints are, for example, minimum The computers that run e-agent processes preferably 

amounts to exchange, tiering constraints, which list certain enable e-agents to respond rapidly to intermediary offers in 

other e-agents with whi ch this agent is unwilling to order that t he intermedial^ p.yr.hang? not be unduly 

exchange, and so forth. This maximum can be found by delayed. When it is necessary that an exchange be completed 
known techniques of mathematical programming and opti- 4 S as rapidly as possible, as in the case of financial 
mizatton known in the arts that are appropriate to the form commodities, e-agents preferably reside locally with the 
of the functions chosen. Such techniques include the sim- intermediary, as e-agents 42 and 43 in FIG 4 so thai the 
plex method, the maximum Sow method, or the barrier system response times can be optimized. Exemplary e-agem 
method in conjunction with branch-and-bound techniques. computers include Sun Microsystems Sparc 20, Compaq 
See, e.g., Gonzaga, 1992, Path-following methods for linear 50 Deskpro 6000, and the IBM RS6000 
programming SIAM Review 34 (2):167-224; Karloff, Inlermediary 3 is also preferably implemented as one or 
\'c^r Pr °F™S> Birkfaauser; Papadimitriou et m ore processes executed on one or more computers, each 
: l < ^ 0lIlbjnat ° nal Optimization, Prentice-Hall. In intermediary process having one or more threads of execu- 
other embodiments fairness can be maintained only on ti on . Intermediary computers) 40 is sufficiently capable to 
average over a plurality of separate intermediated S 5 meet computational and turnaround time requirements of a 
exchanges, with each smgle exchange substantially maxi- particular embodiment. If a single computer is not suffi- 
mizing amounts exchanged in a not necessarily fair manner. ciently capable, the intermediary can be parallelized into 
In this case allocations can then be made by a rule inter- multiple cooperating and parallel processes or threads in 
preter which interprets agreed rules governing longer term ways known in the computer arts. In this case, computer 40 
fairness tradeoffs while substantially maximizing amounts eo can be a local network of computers or, alternatively a 
exchanged at each offer. singIc parallcl F or example, in a preferred 

The hardware and software architecture of the preferred embodiment directed to financial commodities and espe- 
embodiment are illustrated in FIG. 4. Generally, the various cially equities, the turnaround time for an intermediated 
software functions of this invention arc implemented as exchange is typically required to be less than 90 sees and 
software processes, such as intermediary process 3 and 65 preferably, computers) are chosen to be sufficiently pow- 
e-agenl process 42-46, that can be running on different erful to meet such a turnaround time. For example, Sun 
computers, such as intermediary computer 40 or participant UltraSparc systems can be used for computers) 40 
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Also, optionally, certain e-agenis can be implemented as In the opening message^ an e-agent may specify tbat it is 

part of toe intermediary process or processes. Such e-agents willing to both buy and sell the same commodity if, for 

are those with particularly limited computational require- example, its final decision to buy or to sell that commodity 

meats. By implementing these e-ageats within the intermc- is based on the availability of other commodities in the 
diary the system can reduce communication delays and, 5 exchange. 

thereby, improve performance. In genera!, the opening, offer, and counter-offer messages 

Various alternative distributions of the software to pro- have «U requests fot ; the same commodity. 

cesses and threads, and the processes and threads to physical ^ * erem the , b Vf , ade ™ d < hc sel1 s ' d ^ f ° r 

. . e , .,, . / - a commodity. In the example below, Moe, Larry, and Curly 

computers are apparent to one or. skill m the computer art. t t £ „^ _ „ r . ' j , , , 

Such specific distributions are governed by computational M> ^ . PG&E t sl ° ck - P; Plums, and they 

demands and computer costs. have mstructed their agents to make the following opemngs. 

FIG. 4 also illustrates communication links to external - TABLE 1 

data gateways. Since the intermediary of the preferred 
embodiment of this invention does not determine prices, this 
information is obtained from external sources that report 
prevailing commodity prices in markets acceptable to the 
electronic agents involved in aQ exchange. Thus, price data 
source 53 is linked to the intermediary computer 40. Also, 
for certain commodities, id particular for financial 
commodities, laws and regulations dictate the prompt, pub- 20 
lie reporting of all exchanges of those commodities. In this 
case, successful exchanges arc appropriately reported at 54 
as well as to the participants. 

5.12. The Method of Intermediated Exchange 25 In this example, Moe has indicated that, in this particular 

. . . exchange, he might buy up to 10 PCs or sell up to 10 plums, 

FIG. 2 illustrates in more detail the process of the elec- 5ut nol more> Fur|her> he has M cated lhat he mi ht b or 

tromc intermediated exchange of the preferred embodiment, sell up to 16 shares of PG&E> depending on how the 

which is a synchronized sequence of exchanges of offers and negotiation progresses 

counter-offers between the electronic intermediary aad the Based on , he information ided b ^ ; 

e-agents. Prehrmnary to the steps of FIG. 2, the „ n ^ intera ,Jdi« iy generates initial offer 

intermediary, which represents the joint goals of a group of ^ Kstiag conmiodities offered aid sends them to the 

T^ UB T l 7 COmnl0d,t,CS ' 15 -agents. BecaL the e-agents collectively may Teek to 

constructed. Preferably, the intermediary for a certain group °, „ e j-, ^ ./ J , ■ „ 

r . . J , * * * ° - , purchase more units of a commodity than they seek to sell, 

of participants is constructed on the basis of a parameterized • 4 . . , ~ 

„r;Kt„ -fi,Lr-« „„-,u « « - ♦ *u ♦ A , J[ • , P 35 or vice versa, the intermediary's imbal offer for each com- 

utility function witb constramts that reflect the interests of j . , . 1 cc . 

♦u ^ - xr™.,. , _ ... modity allocates the total quantity offered by all the e-aaents 

the group of participants. That intermediary then facilitates am ' a ii ^ A • u • , r 1 

l . j j* x iL „ _~ ^ among all ine e-agents interested in buvins or selling As 

exchanges executed according to the steps of FIG. 2. a- . a- u 5.- » - / f, J 

_ „ _ * discussed above, -this allocation is preferably done fairly, 

Generally, at step 10, the participants instruct their and, m me case of finandal and similar commodities, so as 
e-agents regarding the exchange objectives; at step 11, the ^ to substantially maximize the total amount exchanged/ This 
e-agents submit opening messages to the electronic inter- allocation preferably satisfies a set of "basic" constraints on 
mediary; at step 12, the intermediary generates initial offer the exchange set by the e-agents. One such constraint is tbat 
messages to the e-agents; at step 13 the e-agents respond each e . agcnt h ^ ng t0 exchange onIv a raaximiim 
with counter-offer messages; step 14 tests for successful a m Dunt,-.as-commu D icaled^n_the^peDing-messa-c_Other- 
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completion of the electronic negotiation; and at step 15 if the 45 c . agcnt constraints, for example, include; (i) a minimum 

exchange is not yet completed, the intermediary generates amcmm of a commodity that must be exchanged by an 

further offers to the e-agents. Steps 13, 14, and 15 are e-agent for any exchange to occur; (if) a group «r other 

repeated until the negotiation completes according to the test e _ agents aot c]igrb i c for cxchangc with this e-a^ent; (iii) a 

of step 14. Alternatively, the negotiation can be terminated rcfusaI t0 acccpl fractional units of a commodity- and so 

after a pre-determmed number of steps, whether or nouhis ^ forlh . M described, different intermediary goals can be 

test is met. appropriate for different groups of participants exchanging 

More specifically, at step 10, each participant specifies to other types of commodities, 
its e-agent the commodities of interest, as well as objectives Continuing with the previous example of Moe, Larry, and 
and constraints for evaluating offers and for generating Curly, assume that these participants have selected an inter- 
com! ter-offers. In the preferred embodiment, objectives and 55 mediary that attempts to substantially maximize the total 
constraints are provided as parameters that define an amount of commodities exchanged while fairly allocating 
instance of a utility function of commodity amounts amounts according to a pro-rata scheme. Accordingly, an 
exchanged, along with optional associated constraints. The o£ fe r can contain the following allocations. Since only Larry 
maximum of the constrained utility function determines the waQ ts to buy plums while Moe and Curly want to sell equal 
counter-offer amounts. Alternatively, a participant can sup- 60 amounts of plums, Larry can be initially offered a purchase 
ply rules that when interpreted or executed evaluate offers 0 f 6 prams, 3 each from Moe and Curly. Since only Larry 
and generate counter-offers. Also, a participant can supply wajlls to sc ij PCs while Moe and Curly want to buy PCs in 
an entire e-agent program. tbc ^ of 2/3, Larry can be initially offered a sale of 5 PCs, 
Based on their exchange objectives, at step U, the with 2 going to Moe and 3 to Curly. Finally, to maximize the 
e-agents send to the electronic intermediary opening mes- 65 commodities exchanged, Moe can be initially offered a sale 
sages indicating all the commodities which an e-agent can of all 16 shares of PG&E to be divided equally between 
exchange and for each, the maximum amounts to exchange. Larry and Curly. Further rounds of counter-offers and offers 
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can modify these initial offers to reach a successful exchange approximations or heuristics in order to perform the com- 

for aii participants. putations of the intermediated exchange in the required time. 

At the next step 13, each e-agent evaluates its current offer This preferred protocol includes the following rules: 

from the intermediary, cither an initial offer or an offer E- agent Rule: 

during a subsequent round of electronic negotiation, and 5 ^ ^ amounE of a commodity in the current counter- 
responds with a counter-offer. In the preferred embodiment, 0 ff er generated by an e-agent is less than or equal to the 
this evaluation is determined by the amounts offered in the amount of that commodity in the immediately preced- 
iast offer from the intermediary together with initial instruc- j^g intermediary offer, and 

tions from the participant. In other words, an e-agent of the « ; , 

, * .• - « , » - .i_ , ? ^ ,n \ u ) ^ e current e-agent counter-oner depends only on 

preterred embodiment is memory less in that it does not i0 _„_j-„ r , mrt „„» t . • - _ f. j. 

f.,- . : .. , . commodity amounts in the immediately preceding, 

look back to prior offers from the intermediary at any gLYen intermediary offer 

round of negotiation, but rather computes a counter-offer Intermediary Rule - 

only from the offer just received, fn an alternative 

embodiment, an e-agent may act tactically or strategically to W ^ amount of a comraodlt y 111 a * offer "> an e-agent 

try to increase its utility by considering a sequence of several « ■ king generated by the mtermediary is chosen to be less 

offers and counter-offers at a given round of negotiation. &™ °[ ^ L to } ht ''current^ demand," which is an 

Such an e-agent, however, can prevent other e-agents from ' "PPer bound for that commodity and that e-agent that 

obtaining' desired outcomes, and therefore is less preferred. vancs dunD S the nc gotiation, ^ to satisfy the appli- 

i . _ , - , . ,. ■ + cable set of basic e-agent constraints; current demands 

A memoryless e-agent of the preferred embodiment can r- „„ A , „ . v - 4 , 

' *r . • , ^ - r , iL 20 for an e -agent do not change if the immediately pre- 

use its counter-offer to signal certain preferences to . he «r • , . . c . r , 

-n . f. * ■ i % • ceding offer is equal to zero, or if the immediately 

intermediary. For example, the e-aecnt can signal its interest j- * •« i ^ • ■>• t f 

\ J. . , . " <c . i n preceding counteroffer equals the immediately preced- 

in a particular commodity by a counter-offer to take all, or ^ 0 ff eF : ancJ ' ^ 

substantially all, of that commodity. Further, the e-agent can J* ' 

signal its satisfaction with the offer as a whole by referring W Preferably, the current demand, and thus the amounts 

a counter-offer that is identical to the preceding offer. As 25 m ^ current intermediary offer, depends on both the 

described, in the preferred embodiment, an e-agent evaluates 3asl offcr > thc lasl counteroffer, and on the round of the 

previous offers according to a "utility" function, together negotiation; further the current demand is less than or 

with optional constiaints, whose joint exlremum detennines ^ ual t0 ^ imm ^tely preceding demand and greater 

the counter-offer to a prior offer. Alternatively the e-agent ^ or e ^ ual to lhe amoaflt *at e-agenfs immedi- 

can use a set of rules, such as expressed in a programming 30 atd y P«ce<bng counter-offer. 

language format, for evaluating offers. . lt * P rcfcrred lhal & c amounts to be offered next by the 

i f . * a + * . 4 . , „ .. „ intermediary be close to the demands, and that these 

At step. 14, the negotiation successfully terminates if all J , ^ 4 auu ui*i iu«>c 

*h» o ,™t«. tkf* *w c j sl tU • , ♦ op amounts are between the amounts m the e-agent s immedi- 

the e-agents signal that they arc satisfied with their last offers t , «. * i & V 

to the intermediary. Preferably, they do this by returning « ate £ pn ^ ,ng <£ u °f -° ffer a " d ^mounts in the mter- 

counter-offers that are equal to the previous offers 35 media ? S lnlraedlal ^ P»««mg offer Accordmgly, the 

Alternatively, the negotiation can be terminated after a ire Pff ^ opportunit.es to obtain the 

predetermined number of steps of. negotiation, whether or ™ a3amum satofactory commodity exchange, at least for 

not all the e-agents signal satisfaction. Upon termination, the th °* " V ^ V ^ " mt6reS ' ,n lheif 

. . n i j c most recent counter-offers, 

participants actually exchange the agreed upon amounts of in u . , , . „ 

ft,. rJL ^ . n » t , 40 However, since such desirable offer amounts cannot in 

the commodities using any mutually acceptable known , . , if _ , , . , WIUIUL ' )JI 

mcans J j r general, be guaranteed, the demands in the preferred proto- 

r " , . ... col are targets for the intermediary's aext offer. In particular, 

If the negotiation did not terminate at step 14, then at step the j 0 t crme diary should always be able to arrange some 

J5 J _the_mterrnediary-gener-ates-Qew-offers-b.y-a-proc-ess smsfecTOT^m-rrJQ-dity exchange. A lailure of ^eT" 

similar to that for generating initial offers, that is,.it allocates 45 . determinauon, and a consequent failure of an intermediated 

commodities among e-ageats based on fairness, substan- exchange, is undesirable for exchange participants. Depend- 

liaJly maximizing commodity exchange, and satisfacdon of iog on the intermediary's offer selection method and its 

e-agent basic constraints. Preferably the intermediary, unlike constraints, imposing a lower bound on the offers, such as 

e-agents, bas a memory of the recent rounds of negotiation. the e-agents' previous counter-offers, can result in such a 

so that it can generate offers that depend on previous offers 50 failurc to determine next offers for all thc e-agents For 

and counter-offers. In the preferred protocol, described cxamp lc, lowering a bound for an intermediary that* uses 

subsequently, the mtermediary generates offers based on the optimization to determine offers may cause offer amounts to 

immediately preceding counter-offer and the immediately be less ftan lhe amminls in which an e . agenl previousIv 

preceding offer. indicated an interest. Therefore, the demands or bounds are 

Tht Protocol for Intermediated Exchanges of the 55 £ eated aS f t& *?*?° r ^ inter ^ ediar y t0 S cn&ratc * offers - 

Preferred Embodiment ? 15 P r 5 er f> le tfae rcsultjc g offe * are close to the 

demands. However, m an alternative intermediary 
In lhe preferred embodiment the negotiation between thc • implementation, where lower bounds can be specified with- 
mtermediary and the e-agents proceeds according to a out a risk of failure, a preferred lower bound is the e-agent's 
protocol which leads to (1) a substantially satisfactory 60 immediately previous counter-offer. In such an 
outcome of the negotiated exchange according to the goals implementation, the actual intermediary offer, not just the 
of the participants and the intermediary, and (2) a near upper bounds, would He between the immediately preceding 
optimum solution for commodity exchange according to the e-agent counter-offer and the immediately preceding inter- 
particular e-agent and intermediary utility functions or mediary offer. 

exchange rules adopted to reflect these goals. Time require- 65 in more detail, FIG. 3 illustrates the protocol of the 

rnents on completion of an intermediated exchange, as are preferred embodiment with reference to lhe steps of FIG. 2. 

present for financial commodities, may require the use of E-agenl process 20 and -intermediary process 21 are illus- 
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trated as exchanging the following messages as time Finally, FIG. 3 illustrates further counter-offer message 26 

increases: opening message 22 generated by step 11 of FIG. in which the e-agem responds according to the E-agcot Rule 

2, initial offer message 23 generated by step 12, first with counter-offered quantity satisfying: 
counter-offer message 24 generated by step 13, second offer 

message 25 generated by step 15, second counter-offer 5 a s( a d$ a * ( 5 ) 

message 26 generated by step 13, and so forth. Also illus- ^ ferred locoI is accompanied by heuristic rules 

trated are amounts of commodity. A in these messages. For fof deteni]ini the demands or boUTlds> d ^ax heufistic 

example opening message 22 indicates that the maximum ^ ferabl balai]ce several ^pe^g requirements, 

amount of A that e-agent 20 is prepared to exchange is a . requ i r emenrs for rapid and efficient convergence 

Similarly, a„, where n is from 2 to 5, is the amount of A that 10 Qf ^ ^ (o ft ^ txdh requireraents to 

is offered or counters fte red in the subsequent messages ^ maximize the total amounts of commodity exchanged, 

illustrated in FIG. 3. Further, d„ is the current demand for a and for overalj faifBess of tfce exchangc . To ■ 

particular commodity for a particular e-agent. iDSure conve e of lhe negotiation, it suffices thai, for 

More specifically, this exchange begms at step 11 ot FIG. ^ d some . fl ^ there is 

3 when e-agent process 20 sends opening message 22 is ancastonccomrootUtyforwhichlbcnewdemandjdfljislcss 

indicating the maximum amount of commodity A, a that ^ ^ ^ dem ^ d fof ^ commodit In other 



it is willing to trade in this intermediated exchange. In step 



H , . , - Jf a words.1 preferably, there is some negotiation stage, denoted 

12, imennethary proass 21 sets the current demand for A, . N sucfa ^ fof aJ] [0an6s , n, of the negotiation beyond 
d 2 to be equal to the opening maximum amount, a ^ js a( ^ one commodil for whjch (he 

allocates the opening amounts of A among the interested 20 fo ^ ^ ^ ^ 

e-agents as desenbed above, and then generates lmtial offer 

message 23 to e-agent process 20. According to the Inter- ji t ... )<d n .^ . . . ,»-2, . . . ) (7) 

media ry Rule of the preferred protocol, the amount offered 

to the e-agent is equal to or less than the current demand, that This insures convergence of the negotiation, because then 

is: 25 the sequence of the sums of the demands of all the e-agents 

is decreasing. Since commodities are exchanged in pre- 

¥ d 2, 0) determined, integer units, the amounts offered to each 

~ . 4 „ , - A , , . t . * e-agent must eventually stop decreasing, arriving at a sue- 

Duong step 13, e-agent process 20 evaluates its oner and , , , - ^ — , ° , _ ° 

• * y \ % y * , t - » ■ j » cessful exchange for all e-agents. The speed of convergence 

determines a counter-offer, substantially optimum according , , ^ + .f . r . n * 4U ^ j *u 

... _ . r * , J J t'. . , . , ^ . & 30 depends on the rate of decrease of the demands, the more 

to its utility function, for all the commodities id which it is . , - , r . 

A j J A j- **i_t- 4 ni c j Tzma the decrease the fewer rounds of negotiation are 

interested. According to the E-agent Rule of the preferred uj re d for conver ence 

protocol, the e-agent is not constrained in this determination re< ^f re or convergence 

F , 5 , ( . ~ , However, it is preferable that the heunstic .rules balance 

as long as H uses only the preceding offer message 22, and f . .* . ■ . , _ 

its coulter-offer for A is less than or equal to ite previous •. <^^e requirements agamst retirements for a maa- 

offer for A, that is' ma 00111 1110 v exchange. To encourage the e-agents to 

respond with larger counter-offers, and thereby to obtain a 
^ 3 (a 2 )<a 2 (2) larger final intermediated exchange, it is preferable for the 

intermediary to present larger offers. In other words, it is 
If all the e-agents are not satisfied, then, during step 15, preferable that the demands or bounds, d„, not be decreased 
the intermediary process generates new offers to all the 40 rapidly. In one extreme case, if the demands were not 
e-agents. According to the Intermediary Rule, if an e-agent reduced at ail, a maximal exchange would occur if the 
does not counter-offer to take all that was offered of a negotiation converged. However, in this case, it may not. In 
commodity in the. previous offer, the intermediary selects an opposite extreme case, if ihe demands are merely set to 

that^^geDt-s^cxt-demaDd 7 -d^ r -according-to^lheJntexmedU ihe-a m oun t-in-th c-c-agcats— co uo ter-Gfie rsy-th e-inter-m edi&fy 

ary Rule. That is, in general, this demand, or upper bound, 45 then only allocates the counter-offers from the c-agents 
is given preferably by: without modification. Thus, each offer will be less tbao or 



, SiW^-pfl^^ o, ... (3) 



equal to the proceeding counter-offer amount. Such a rule 
may sharply reduce the amounts of commodities exchanged 



Here, Xj" denotes the amount in the immediately preced- because each e-agent acts in isolation and in a meraoryless 
ing e-agent counter-offer; "a„_ 2 " denotes the amount in the' 50 fashion. For example, if one e-agent linked the exchange of 
immediately preceding intermediary offer; „" denotes ^ commodities together, a low offer for the first commod- 
the demand for the generation of the immediateWpreceding can result in a lcw counter-offer for both the first and 

intermediary offer; and "n" denotes the current stage of the second commodities, which can sharply restrict the amouni 
negotiation. The "... " denote that the demand can depend of thc sfctX)Dd commodity finally exchanged if this e-agent is 
on additional variables in alternative embodiments. Thus, 55 a major supplier of that commodity in this exchange, 
second offer message 25 proposes quantity a 4 of commodity Therefore, it is desirable that the heuristic rules specify 
A which satisfies- ^ at ^ e denian ds, or upper bounds, decrease at an interme- 

diate rate during the course of the negotiation. In this manner 
0^^(03^2,4)^ (a) convergence occurs while the intermediary generates offers 

60 that permit the e-agent to explore the greatest range of 
Preferably, the actual offer amount, as well as the demand, possible satisfectory exchanges. 

is between the previous offer, that is a-,, and the previous Heuristic rules are chosen to satisfy the joint goals of the 
counter-offer, that is a 3 . participants and thc intermediary with respect to 

a <a Sa ^ convergence, exchange size, and fairness. There rules can be 

2 65 detennined empirically by remnning past intermediated 

However, if this condition cannot be satisfied, this prefer- . exchanges, using, for example, the previous e-agent instruc- 
ence is dropped and only equation 4 is satisfied. tions provided by the participants along with other previous 
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dataj with different heuristics. A satisfactory heuristic within the limits established by optional constraints. The 

achieves, on average during such reruns, the greatest com- utility function, which is a function of tbc amounts of 

modity exchange within whatever lime constraints deter- commodities in the counter-offer, includes terms 

mine the required rate of convergence. For example, for representing, among others, such factors as the preference of 

financial equities, convergence must occur in no more than S the participant for different commodities, the risk of the 

approximately 90 seconds. Satisfactory heuristic rules sub- various commodities, the transaction costs of buying or 

stantially maximize total commodity exchanges within this seilln S lhe commodities, and the degree to which certain 

time limit for those e-agents and e-agent parameters likely to constraints on commodity holdings may be violated, 

be used by the participants. Optimal heuristic selection is Commodity preferences are numerical weights expressing 

preferably an on-going process. The participants are likely to jo a P^'"|ipant's interest m a given commodity, and can be, for 

change their e-agent instructions, which can change coriver- "ample the participant^ expected financial return from 

gence speed and exchange sizes and in turn require adap- owmn S. the ™ c nsk represents the participant's 

tation of the heuristic rules. estimation of the unccrtamties associated with owning a 

This invention is adaptable to other rules for intermediary ?f ' ,Culai «^ty, and can be, for example, the variance 

offer generation that have properties of (i) generating ulti- a of the expected financial return from owning the commodity, 

mately non-increasing offers for a commodity while (ii) not Transaction m <; st ™ ates ° f ^e cost of buying or 

beingraerelylimitedtotheamountsmthee-agents' counter- """W m a mar ? cel - Fma ^> * P«««W «n establish 

offers, ^particular, the variable demands determined by the certtia ippiMimtte goal, for owning groups of. 

intermediary can depend on several prior intermediary offers co ^^.ties, and can allow a certain slack in meeting these 

and several prior e-agent counter-offers. Further, the 20 ? 0al f- u F ° r « am P le > a financial participant may wish to 

demands can be chosen to be greater than the least of a dwde boldm ^ am0D ? 1Qdus ^> ' 8™P S according to certain 

determined number of prior counter-offers but less than the P^ntagfts. The maximaim of the utihty function minimizes 



maximum of another determined number of prior offers. 



Commodity Trans. 
Strategy Preference Risk Costs Constraints 



the extent to which* these allocations are not met. 

These components can be gathered into certain strategies, 
5.2. Offer and Cbunter-Offer Generation 25 for exam P ie > 25 frustrated i n Table 2. 

In this embodiment, the intermediary and e-agents TABLE 2 

exchange offer and counter-offer messages, according to the " = _ . 

preferred protocol, described above* to arrive a! a satisfac- DtiKty Function T&rms and strategies 

tory exchange. As indicated, an intermediary allocates com- 
modities among the e-agents in a manner satisfactory to the 
joint goals of the participants. Each e-agent responds to 

offers from an intermediary with counter offers, generated Active with • ■ 

according to its objectives. This section presents methods for r A lsfc . 

.u • * j • " j - Active with no * • 

the intermediary and an c-agent to generate offers and ^ 

counter offers. 35 indexing 

Ad offer message of the preferred embodiment includes Characteristics 

the following data; W„ lty 

1. Commodity names; and List Completion 

2. For each commodity, the amount of that commodity 40 ~ — — — 
that is currently offered by the intermediary for sale or . According to a simple strategy called "list completion" (also 
for purchase. called herein "list"), the participant merely instructs its 

Similarly, a counter-offer message includes: e-agent to make exchanges from a list of commodities up to 



-^T-GommodityaamesT-and certain— maxirourrr^xcbange - amountsr _ Such a participant 

2. For each commodity, the amount of this commodity 45 may opUonaUy, sj^edfy hmited types of constraints, such as 
that the e-ageDt currently is prepared to buy or to sell. doUar balance; or tiering constraints. According to a 

complex strategy called "active with risk", the participant 
5.2.1. E-Agent Count er-Offer Generation generally instructs its e-agent to substantially maximize 

, - . # i * preferences or expected re turn while substantia Uy minimiz- 

An e-agcot of the preferred embodiment is a computer 50 ing ri5ks - associated with these preferences. Optionally the 
proc^that acte participant can specify broader types of additional 

As indicated, at the start of the electronic intermediated cooslraints* ^ ^ constraints on transaction costs of the 
exchange an e-agent sends to the _ intermediary an opening exchange, on the deviation of the resulting portfolio from 
message fisting all the commodities of interest to its prin- specified aUocation constraints, and so forth. A less complex 
cmle and the maximum amounts of each commodity to buy 55 slralegy fc ca „ ed - activ e with no risk," and differs from the 
or sell at the exchange. Subsequently, the e-agent responds « activc ^ ^ slratcgy 0Qly in that ^ fa QOl considcred 
to offer messages from the intermediary with counter-offers by thee-agent, which substantially maximizes only expected 
as discussed above This subsection describes two exem- rclurns subjccl t0 OJrtionaI C0nslraints . Accord jL * 0 the 
plary embodiments ;of counter offer gen era non : (1) a method strategy a participant instructs its e-agent to 

primarily suitable for financial commodities based on port- 60 substaotiai]y miQim ize-the risk, or variance of tbc return, of 
foho theory, and (2) a method primarily suitable for other a poTiioUo that represents the difference betweeu the par- 
types of commodmes in general, based on general rules. ticipant's current portfolio and a benchmark portfolio, such 

Method Based on Portfolio Theory ' 45 tfac S f P 50 °- , A P articl P a *t using "characteristics 

strategy," for example, may instruct its e-ageot to invest up 
In this embodiment, counter-offer generation is based on 65 to SlOOM with 40% in identified technology slocks, 40% in 
portfolio theory so that a couDier-offer is selected from a automobile stocks, and 20% in banking stocks. Finally, an 
previous offer by substantially maximizing a utility function "opportunity cost" strategy is a more sophisticated form of 
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26 



a list completion strategy in which an overall exchange is 
performed as a series of sub-exchanges, each sub-exchange 
in the series being defined so that after its completion the 
risk of the unexecuted portion of the overall exchange 
decreases. 

Importantly, Table 2 illustrates thai these and other strat- 
egies can be implemented by choosing which terms to 
include in the utility function to be substantially maximized 
by the e-agent and also which constraints limit this maxi- 
mization. The details of each strategy are chosen by select- 
ing the actual values of the scaiars, vectors, and matrices 
defining the utility function terms and the constraints. 

The portfolio method of counter-offer generation config- 
ures the e-agent based on parameters passed from its par- 
ticipant. In the following, first, the general e-agent imple- 
mentation is described, followed, second, by description of 
how it is parameterized. The subsequent description pre- 
sented in equations 7 through 15 uses variables from Table 
3. 

Table 3 below uses vector and matrix variables and vector 
and matrix notation to group the commodities together. For 
example vector h represents commodity holdings with com- 
ponents (h„ h 2> . . . hj, where h,- is the amount held of 
commodity i. In this notation a f co is a scalar with ibe value 
a !* w i +a 2* w 2 + * ■ • +a n* w /i> where juxtaposition represents 
matrix multiplications and t is the transpose operator. 

TABLE 3 



15 



20 



E-asent Variables 
Meaning 



Vector of current commodity 
holdings 

Vector of commodity amounts to buy 
Vector of commodity amounts to sell 
Vector of changes in portfolio 
holdings due to amounts bought and 
sold 

vectors with positive elements 
which give the upper and lower 
bounds on the amounts of each 
commodity to buy or to sell 
Vector of commodity holding* after 
buying and selling the amounts 
indicated in vectors b and s 



30 



35 



TABLE 3-continued 




£-a£jeot Variables 


\%nabl c 


Moaning 




Scalar measuring the Aversion to 




transaction costs* if seL to 0, 




transition costs arc ignored in 




gene rating counter- offers 




Matrix providing linear constraints 








portfolio^ an exemplary such matrix 




groups financial commodities into 






c 1 - C u 


Vectors providing lower and upper 




bound s, respectively, for the 




linear constraints on the final 




portfolio 


9 


Vector measuring aversion to 




missing each linear constraint 




bounds tf an element is set to 0, 




errors in that bound are ignored in 




the utility function and the 






S l ; S" 


Vectors with positive elements 




measuring the amount by which the 




linear constraint bounds are missed 




on the iow-sice and up-sidc, 




respectively; also known as slack 




variables 


D 


Matrix providing linear constraints 




on the changes in portfolio 




holdings; an exemplary such matrix 




includes commodity prices and 




measures the dollar imbalance of 




all the exchanges of the counter 




offer 


d 1 ; d" 


Vectors providing lower and upper 




bounds, respectively, for the 




linear constraints on the changes 




in portfolio holdings 



Vectors "b" and "s'% the amounts of each commodity to 
buy or sell, arc determined by finding the maximum (or 
approximate maximum) of the utility function. Their differ- 
40 e nee is the change in the portfolio holdings, Aw. 



(8) 



Equation 9 below specifies upper and lower bounding 



a* 
T(Aa>) 



Vectors with positive elements 
which give the upper and lower 
bounds on the amounts of each 
commodity to have in a final 
portfolio 

Vector indicating the expected 
return, or other numerical 
preference measure, for each 
commodity 

Matrix giving the co variance of the 
expected returns, or other 
numerical risk measure, for all 
pairs of commodities, Le. the risk 
model 

Vector of the holdings of a 
benchmark portfolio against which 
risk is judged; if set to 0, then 
risk is judged absolutely without 
reference to any benchmark 
Scalar measuring the aversion to 
risk; if set to 0, ritk is ignored 
in generating counter-offers 
Scalar which limits the maximum 
value of the risk measure 
Separable model of transaction 
costs giving the transaction costs 
for the net buys and sells 
indicated by Ato 



45 constraints on the changes in portfolio holdings. 



(?) 



For a particular commodity, the meaning of equation 9 
depends on whether the commodity can be bought, sold, or 

50 both. In the case of a commodity which is only bought, Aco" 
specifies the maximum amount to buy, and Ao> ; specifies an 
optional minimum amount that must be met for any 
exchange. Conversely, in the case of a commodity which is 
only sold, Au/ specifies the maximum amount to sell, and 

55 Aca" specifies an optional minimum amount that must be met 
for any exchange. Finally, in the case of a commodity that 
can be either bought or sold depending on the course of the 
negotiated exchange, Aco" specifies the maximum amount to 
buy, and Ago 7 specifies the maximum amount to sell. In this 

60 latter case, two additional parameters are opiionally pro- 
vided to specify minimum threshold amounts to buy and sell 
that must be met for any exchange. 

These constraints, Aco" and Aco, change during the inter- 
mediated exchange negotiation in accordance with the pre- 

65 viously described protocol. Before the intermediated 
exchange, the participant instructs its e-agent with the maxi- 
mum amounts of commodities to buy or sell. The participant 
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can also optionally specify the minimum amount to buy or The fourth term represents the participant's aversion to 

sell so that if this minimum is not met no exchange of that constraint slack, or in other words, constraint violation. This 

commodity is made. The e-agent transmits in its opening factor is a sum of products, each product including a term 

message these upper and lower bounds on the amounts to from vector <f> representing a participant's aversion to the 

buy or sell to the intermediary for its use in initial offer 5 slack in that particular constraint multiplied by the amount 

generation. by which that constraint is violated, either on the [ow side, 

In subsequent negotiation rounds, the e-agent generates represented by S u t or the high side, represented by S'. 

counter-offers by selecting amounts lo buy or sell from the In this utility function all the terms are preferably positive, 

intermediary's preceding offers. Thus, at each stage of the Therefore, when this function is substantially maximized, 

negotiation, the upper bound in equation 9, that is Aco", Aca', to the expected preference or return of the proposed portfolio 

or both as is appropriate, is set to the amounts offered in the is substantially maximized, while simultaneously the risk, 

immediately preceding offer from the intermediary. the transaction costs, and the constraint violation slack axe 

Accordingly, the upper bound limiting the exchanged substantially minimized according to the specified aver- 

amounts, and thus the decision variables in equation 9, vary sions. 

during the intermediated negotiation. is The utility function of equation 12 is substantially roaxi- 

In equation 10, a> is a vector containing the amounts of mized within the limits of constraints such as specified by 

commodities that will be in the portfolio if an intermediary equations 13-16. Equations 13 and 14 illustrate financial 

accepts the e-agenl's counter-offer. asset allocation constraints that limit the amounts of par- 



-««A<d+/i (io) 



ticular classes of commodities in a final portfolio. 



20 

The amounts in the portfolio, co, are the current holdings of 

the portfolio, h, plus the changes in the portfolio, Aco. A (l4) 

participant can also optionally specify limits on the total o,^u _ , r , . , . 

^ ^ . - \r v , .,. Suc b classes can be, for example, industry eroupinES, e.^ 

amounts of each commodity m a portfolio by specifying «nNt,, ^hn rt i^ r ' Mr „v„ i5 t i r? / & * • . a « 
upper and lower bounds, co" and rf, in equation 11 that Lit 25 ^ ^fT T'l^ Y f Stodks '^ cb ro ? of ma,n * C 
the possible values of ^ S J™ ° ° f »™»*tas of a particular 

allocation class. Vectors c and c" represent the minimum 
^cjioi" pi) and maximum amounts, respectively, of commodities in the 

groups defined by matrix C. Slack variables S 7 and S", 
A preferred utility function, U A , is expressed in terms of x having positive elements according to equation 14, record' 
co and Aco, and thus in terms of the decisiorj variables b and the amount by which the commodity allocation constraints 
s 7 in equation 12 below. are violated on the low side and on the high side, respec- 

^-a'£0-y(w--5)'I(ci)-5>-57(AG>)-4. / (i*+y) (12) ^Vtly. 

K J Equation constrains lhe nsk in proposed portfolio, to, 
The first term in equation 12 represents the preference, or 35 compared to an optional benchmark represented by B. This 
expected return, of the proposed portfolio, and is a sum of constraint limits the total relative risk, or total absolute risk 
the amount of each commodity in the proposed portfolio where B is 0, to less than a maximum quantity cf\ 
times its numeric preference factor, or expected return. The ( ai ~m t Yr m^cf 

preference factors for all the commodities are gathered into ^ 
the elements of vector a. Other forms of utility functions 40 Finally, equation 16 represents additional constraints on the 
adaptable to this invention are apparent to those of skill in amounts of commodities exchanged, Aco. 
the art. 

The remaining th ree terms of the utility function above ^SP&ogrf* Q6) 

represent the participant's aversions to risk, to transaction fa the case where matrix D represents the prices of 
costs, and to constraint slack, respectively. The second term, 45 commodities, this constraint limits the total dollar unbalance 
representing aversion.to risk, is typically the variance of the of the total commodity exchange represented by Aco to be 
preference or expected return with respect to an optional between a lower bound, d', and an upper bound d* This 
benchmark portfolio, represented as vector B of benchmark constraint may be useful for limiting cash exposure during 
commodity amounts, ff this benchmark portfolio is a particular intermediated exchange, 
specified, the risk of a proposed portfolio will be zero if the so The framework described above implements the previ- 
proposed portfolio is the same as the benchmark portfolio. ously described portfolio strategics by merely setting certain 
If the benchmark portfolio is not specified, B is 0, and the variables to 0 or 1 as provided in Table 4. Absence of a 
second term measures the absolute amount of risk in the parameter limitation is indicated by an empty box in this' 
proposed portfolio. The matrix 2 has elements which are the table. For example, the "active with risk" strategy allows all 
covariance of the commodity preferences or return and 55 the parameters to be set freely by a participant On the other 
represents risk in mean-variance portfolio theory. The factor hand, the "active with no risk" strategy requires that the risk 
y is a weighting factor representing the participant's overall aversion parameter, v, be set to 0, leaving the other param- 
aversion to risk. - cters to be freely set. The simple "list" strategy requires that 

Tbe third term models transaction costs as a function of • all the preference weights, a, be set to 1 with all the 
the amounts of commodity exchange, Aco. The transaction 60 remaining parameters of the utility function set to 0 For this 
cost model, T, is preferably separable, in that the cost for strategy, substantially maximizing the utility function 
exchanging a particular commodity is independent of the merely maximizes tbe total amounts in the proposed 
amounts of other commodities exchanged. T need not be portfolio, co, as the utility function in this strategy merely 
linear in the amounts of commodities exchanged, and can, reduces to a sum .of the amounts of commodities in a 
for example, represent decreasing costs with increasing 65 proposed portfolio. This maximum is limited by any 
amounts of commodities exchanged. The factor 5 represents optional constraints specified according to equations 9 11 
a participant's overall aversion to transaction costs. 13, 15 and 16. * 
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Therefore, to select and parameterize a strategy, partici- 
pants generally make some or all of the following selections 
for each order submitted to the intermediated exchange: 

1. Specify commodities to buy and sell and the maximum, 
and optionally the minimum, amounts to be exchanged 
(vectors A a/, AO)", co', and cd w ); 

2. Specify commodity preference rankings by buy or sell 
side (vector a); 

3. Select risk model, benchmark portfolio, if any, and 
specify risk aversion and/or risk limit (matrix 2, vector 
B, scalar y, and scalar tr\ respectively); 

4. Select transaction cost model and specify cost aversion 
(function T(Au>), scalar fi, and the parameters of equa- 
tions 17-20); 

5. Specify other constraints, such as cash imbalance 
constraints (matrix D, vectors d" and d*). 

In the preferred embodiment, a participant makes these 
selections using a set of screen displays that facilitate entry 

of parameters or choices according to individual strategies. 20 ^ ^ b& compj]cd intQ a modu]c which is simplv 

called from the e- agent process. 



those of skill in ihe- art based on this disclosure. For example, 
additiooal constraints can be added, or the linear and qua- 
dratic terms for the commodity preferences and risk aversion 
of Equation 9 can be replaced by more general functions. 
Also frameworks other than the mean-variance, risk- reward 
model can be used by. e -agents. 

Method Based on Rules 

Alternatively, an e-ageot can use rules to generate 
counter-offers in response to an intermediary's offers. These 
rules, provided to the e -agent by the participant, preferably, 
are stated using typical programming language syntax, such 
as "if-then-else" statements, "for" statements, "while'* 
statements, "case" statements, and so forth. These state- 
ments may include Boolean tests applied to the commodity 
amounts in an offer and executable portions that generate an 
e -agent's counter-offer. In one implementation, these state- 
ments arc executed by a statement or a rule interpreter of the 
e-agent process, while in another implementation, these 



TABLE 4 



Strategy Option Implementation 
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Active with risk 












Active with no risk 
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List 
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0 
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0 



The following 
approach. 



set of rules illustrate the rule-based 
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BEGAN" 



Various alternative utility functions and constraints may 
be used in various embodiments of the invention. Equations 
17-20 illustrate one such alternative. These equations, 
include additional terms representing the transactions cost in 
the intermediated exchange compared to the transaction 
costs in other markets or exchanges.' Here, vectors b f and s £ 
represent the amounts to buy or sell, respectively, in this 
intermediated exchange and vectors b m and s„ represent the 
amounts to buy or sell in other markets or exchanges. 



40 



07) 



(19) 



(Shares of IBM Stock offered fox sale >- 1000 
states) & (pork- bellies offered for purchase >= 
10 units) } 
THEN { 

(counter-offer to buy IBM slock <= 300,000 chafes) 
& (and counteroffer to sell an equivalent dollar 
amount of pork-bellies) 

IF { grapefruit is offered for sale at less than SI 
per pound } 

THEN { 

counter-offer to buy grapefruit <- 10 pounds 

} 

ELSE IF {bananas are offered for sale at less than $2 
per pound } 

THEN 

counter-offer to btiv bananas <» 4 pounds 

} 

ELSE IF { figs are offered for purchase at greater than 
$3 per pound } 

THEN { 

grarftcr offer l o se l l fig; c° 20 pomrds 

}; 



Aa>-Aa>,+Ao> m 



END. 



Equations 17 and 18 give the net amounts exchanged in this 
intermediated exchange and in other markets. According to 
equation 19, the total amount of commodities exchanged, 
Aoi, equals the sum of the net amounts exchanged in the 
intermediated exchange of this invention and the net 
amounts exchanged in other markets. The transaction cost 
term is the utility function, the fourth term in U A of the 
equation 12 is replaced according to equation 20. 

6nAw)=6^Aw^+£„jrAiO (20) 

The overall separable transaction cost model is the sum of 
two different separable transaction cost models: (1) a func- 
tion of the amounts exchanged that uses the system of this 
invention, and (2) a function of the amounts exchanged in 
other markets. Sophisticated participants can use this alter- 
native approach lo make trade-offs between the cost of 
portfolio management using the system of invention and the 
cost of management in other markets. 

Other alternative utility function and alter native portfolio 
techniques adaptable lo this invention can be developed by 



Based on the above rules, an .e-agent would generate an 
opening message with the following contents: IBM stock 

SO can be bought in quantities between 1,000 and 100,000 
shares; pork bellies can be sold in quantities between 10 
units and an amount dollar equivalent to 100,000 shares of 
IBM slock; grapefruit can be bought in amounts of less than 
10 lbs.; bananas can be bought in amounts of less than 4 lbs.; 

55 figs can be sold in amounts less than 20 lbs. After this 
opening, the e-agent would generate counter-offers from 
intermediary offers by applying these rules lo the offers. For 
example, an intermediary offer could include the following: 
the sale of 10,000 shares of IBM stock; the purchase of 

60 1,000 pork bellies; the sale of 20 lbs. of grapefruit at $2 per 
lb.; the sale of 10 lbs. of bananas a l SI per lb.; and the 
purchase of 40 lbs. of figs at $4 per lb. Applying the above 
rules to such an offer, an e-agent would offer to buy an 
amount of IBM stock dollar-equivalent to 1,000 pork bellies, 

65 since the minimum requirements of the first rule are met by 
the offer of IBM stock lo sell and pork bellies to purchase. 
No grapefruit is purchased, since it is offered at a price 
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greater than $1 per 3b. According to the first "else" alterna- 
tive of this "if' statement, 4 lbs. of bananas are bought since 
they are offered at less than S2 per lb. This successful 
purchase terminates the "if* statement without further con- 
. sideration of the offer to purchase figs. As a result, the 
e-agent would sell 1,000 pork bellies, purchase a dollar 
equivalent amount of IBM stock, and purchase 4 lbs. of 
bananas. 

5.2.2. Offer Generation 

As described, the intermediary and the e-agents exchange 
messages in order to arrive at a satisfactory intermediated 
exchange. The e-agents do not communicate directly with 
each other, and are not aware of each other's identity or 
existence. In the preferred embodiment for financial 
commodities, the intermediary- seeks to allocate commodi- 
ties in order to substantially maximize in a fair manner the 
total amount of all commodities exchanged. This commod- 
ity allocation can also be subject to certain optional con- 
straints' that may be implemented in the intermediary due to 
market requirements, secrecy requirements, efficiency 
requirements, and so forth. 

Since many commodities are directly exchanged in whole 
units, the intermediary preferably does not generate offers to 23 
e-agents for fractional amounts of commodities. For 
example, financial markets typically exchange shares of 
common stock in units of 100. Such a common constraint 
can be implemented in the intermediary. Another type of 
constraint for intermediary implementation is known as 3Q 
"tiering constraints." In some situations, a participant or a 
group of participants may be unwilling to trade with other 
participants or other groups of participants, while at the 
same time wishing to maintain their anonymity. To maintain 
such secrecy, tiering constraints are preferably implemented 35 
in the intermediary. 

Certain constrain Ls may be implemented in either the 
e-agents or the intermediary. An example of such constraints 
are participant minimums on the number of units oE a 
particular commodity that the participant is willing to 40 
exchange. For example, a participant may wish to exchange 
either 5,000 units or more up to some specified maximum or 
nothing at all. To substantially maximize the amounts of 



cases, it is preferable that the intermediary act in a manner 
consistent with the joint interests of all the participants likely 
to be present in a given intermediated exchange. 

In the preferred embodiment for financial commodities, 
the intermediary generates offers by substantially maximiz- 
ing a utility function of the amounts of each commodity 
offered to each of the e-agents. A preferred utility function 
includes terms representing the amount exchanged and the 
fairness of the allocation. The general framework of this 
utility function and the optional constraints are presented 
using the variables in Table 5 below. (For clarity, the 
subscript, "n," denoting round number of the negotiation, is 
dropped in this subsection.) 

TABLES 



Variable 



Intermediary Variables 



Meaning 



commodities— eventually^xchar^ 
minimize message generation, such e-agent minimums may 
be implemented in the intermediary. Other appropriate con- 
straints can also be implemented in the intermediary. For 
example, limited e-agents, such as e-agents for list-strategy 
participants, can have their constraints implemented as part 
of offer generation in order that any generated offers are 
automatically acceptable to such limited e-agents, and can 
be accepted with an identical counter-offer without further 
rounds of negotiation. 

The objectives of substantially maximizing the total 
amount of commodities exchanged and the fairness of their 
allocation among the e-a gents often conflict. This conflict 
can be resolved in various ways. In the preferred embodi- 
ment that deals with financial commodities, the intermediary 
generates each offer in a manner that substantially maxi- 
mizes the tradeoff between the total units exchanged and a 
pro-rata measure of allocation fairness. In other 
embodiments, the intermediary can substantially maximize 
the amount exchanged while ensuring fairness only over the 
entire intermediated exchange or, perhaps, only over series 
of intermediated exchanges. The intermediary may also 
choose to substantially maximize the fairness of allocation at 
the expense of the amount of exchanged commodities. In all 



^°is't Maximum amount of commodity j to 

buy oi sell in this exchange, 
respectively, indicated in e-agent 
i's opening message 

B 1 ^; S'j^ Minimum amount of commodity j to 

buy or sell Ln this exchange, 
respectively, indicated in cogent 
i*s opening message; if no minimum 
indicated, 0 is assumed 
Binary threshold vaiiabies are set 
to 1 [f (he e-agent i receives in 
the current offer its minimum buy 
or sell amounts, respectively, of 
commodity j; otherwise, they are 
set to 0 

^U*' s iJ Amount of commodity j to buy or 

sell, respectively, offered to 
e-agent i by the intermediary, as 
determined according to 
.intermediary objectives 

D °i^ s "ij Maximum aouot of commodity j which 

e-agent i can buy or sell according 
to the preferred protocol 

d boy i J -; d" n ;j Current demands, or upper bounds, 

according to the preferred protocol 
00 the amount of commodity j which 
e-agenl i can buy or sell, 
respectively, at this round of the 
protocol 

w*ej The relative pro-rata amount of 
Btmmodity j to .buy or scll-in-th is 



45 



50 



55 



Y 



exchange, respectively, determined 
from the amounts in e-agent i's 
opening message compared to the 
total amounts to buy or sell, 
indicated in all the e-agents 
opening messages 
A controllable parameter to adjust 
the tradeoff between fairness and 
amounts allocated 
Tiering-constrain! e-agent subsets: 
for each pair of subsets associated 
with a given 1, no e-agent in the 
first subset wishes to trade wiib 
any e-agent tn the second subset 
Optional fairness weights used by 
the intermediary to adjust the 
fairness of the allocation for 
e-agenl I in determining buy or 
sell amounts to offer 



The preferred utility function, U, for the intermediary 
includes two terms, one term representing the total amount 
of commodities exchanged, and the second term represent- 
ing the fairness of the commodity allocation. Since b, v 
65 represents the amount of commodity J bought by e-agent I, 
the total amount of commodities, denoted by A, exchanged 
is given by equation 21 . 
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In certain situations, the preferred fairness measure, 

A _ (21) which weights equally all e-agents, fails to result in an 

' ij ' J allocation satisfactory to the objectives of all the paxtici- 

Because of constraint equation 27, the total amounts sold P«Jts. For example, certain participants who have specified 

equal the total amounts bought for each commodity 5 large exchange amounts, can receive prop* mo n a tcly less 

Commodities are fairly allocated when each e-ageat is tbau they feel is fair in cases where other participants have 

offered a fair proportion of the total amount of each com- specified certain constraints, such as dollar imbalance con- 

modiiy present in an exchange. This invention is adaptable straints. In such situations, an alternative fairness measure 

to numerous ways of determining the fail proportion and the incorporates fairness weights, 5 6 ,- and 5*-, which can give 

amount of each commodity present. In the preferred io certain e-agents a greater or lesser influence in the fairness 

embodiment, the fair proportion of a commodity for an measure for purchases or sales according to whether their 

e-agent is thai e-agent's pro-rata purchase or sales fraction, weights are specified to be greater or less than 1, respec- 

This fraction is measured by comparing the demand which lively. An exemplary weighted fairness measure is given by 

the intermediary has assigned to that e-agent in the current e q Ua tion 25. 
round of negotiation to the demands assigned to all the other JS 

e-agents in the current rouod. An e-agent's fair proportion . r / \ 2 / \ ' i f 25 ) 
chaages during a negotiation, since the demands assigned to 
the e-agents change from round to round of the negotiation. 
In more detail, since d* 0 ^ is the demand to buy commodity 

J assigned to c-agent I by the intermediary at the current These fairness weights can be adjusted either during the 

round of the negotiation of the intermediated exchange, 20 course of an intermediated exchange or from one interme- 

e -agent I 's fair proportion of commodity J to buy is given by dialed exchange to another, in order to satisfy the joint 

equation 22. fairness requirements of all the participants. 

Finally, the intermediary utility function is given by 

fr «t7 Equation 26 as the difference between the amount 

TcM 25 exchanged, A, and the measure of allocation fairness, W, 

k multiplied by an aversion factor, 

Similarly, since d"" v is the demand to sell commodity J u^-yw (26) 

assigned to e-agent I by the intermediary at the current round ^ factor conlrols bow m hltrm ^ iTy 

of the negotiate e-agent \ s fair proportion of commodity ^ ^ ^ ter thc vahjc of lhjs • 

J to sell is given by Equation 23. ^ ^ ro]c tbe a]location 

^23) fairness plays in the intermediary's overall offer generation. 
— l i — „ Preferably, the value of this aversion factor is chosen 

2 t$H according to the joint goals and objectives of thc participants 

35 and the intermediary in a given intermediated exchange. In 
Further, the preferred total amount of a commodity present the preferred embodiment, this factor is heuristically chosen 
in a round of the negotiation is the sum of the amounts of this ^v running sample ■ intermediated exchanges with typical 
commodity to be offered in this round to each of the ,j ata 0F by rerunning past intermediated exchanges 

e-agents. using the previous instructions provided by the participants 

In view of these choices, equation 24 is a preferred ^ 3j 0G g with other previous data but with various heuristics. A 
measure of the overall fairness of the commodity allocation satisfactory aversbn factor fc ooe which meets tbe joint 
among the e-agents. goals of thft part j c i paX i ts & & intermediary for fairness 



-(24). 



and maximum commodity exchange in these test ruas. 



The intermediary generates otters by substantially maxi- 

45 mixing its utility function, U,, which is a function of the offer 
amounts, b £j - and s fj -, subject to certain constraints. One 

For example, considering the first purchase summation, the essential constraint is that each commodity is completely 

difference between the amount of commodity J that e-agent crossed, that is for each round of the negotiation the sum of 

I is to be offered, b, v , and e-agent I's fair proportion of mc amounts of each commodity that tbe intermediary offers 

commodity J, that is the pro-rata purchase fraction, w* y , 50 fbrsale to all the e-ageats equals the sum of the amounts of 

multiplied by the sum of all amounts of commodity J offered thal commodity that the intermediary offers to purchase 

to all of the e-agents, represents thc fairness of the allocation froin ^ the e . age nts; Therefore, no commodity has an 

of commodity J for e-agent I's purchase. Thc greater the excess Qr a deficit in ^ CXCEjangc . This constraint is 

difference in these two quantities, tbe greater is the - cxpfesscd k cquat i on 27. 
unfairness, either to c-agent I or to tbe other e-agents, of 5S 

e-agent I's allocation of commodity J. A similar expression - x . ^ v - (27) 
represents fairness of the allocation of commodity J for • J 

e-agent Vs sale. The sum, W, of these measures over all 

commodities and all e-agents is the preferred measure of the A further constraint is thai all exchanges occur in multiples 

fairaess of thc total allocation. The smaller W, the closer this of standard commercial units. For example, for stocks, such 

allocation is to being perfectly pro-rata. Tbis representation 60 a standard unit is 100 shares. Further, the coefficients and 

of W as a sum of squares is preferred because it facilitates bounds must be chosen according to the commercial units of 

computation of the maximum of the utility function for the the problem. These integer constraints are expressed in 

intermediary. Other expressions for W can also be used. In equation 28. 

fact, at tbe expense of increased computational cost, any ^ V£ . {2g . 

monotonicly increasing function of the absolute values of 65 f v arc m z&a l,} 

these differences can be used as a measure of the allocation In the case of stock, each integer unit represents blocks of 

fairness. 100 shares. 
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Further constrain is are bounds on the commodity amounts 
that can be exchanged. Equations 29 and 30 express the ^ =i /_ 2 _| 2 _ a i)Vn^K 

(35) 

lower and upper bounds, respectively, on the amounts that * \ k } "~ 

e-agent I can buy of commodity J. d = a \j n > x " (36) 

5 " " 

In these equations, "ri" deDOtes the number of the current 
round of the negotiation; "d„" denotes the current demand; 
ttQ \,_2" denotes the immediately preceding demand; and 
"a n _ i " denotes the amount of the immediately preceding 
e-agent counter-offer. The constant "K" controls the rate by 
which the current demand approaches the immediately pre- 
Equations 31 and 32 express the lower and upper bounds, v j ous counter-offer. K is preferably approximately 5, or, 
respectively, on the amounts E-agent I can sell of commod- alternatively between 3 and 10. Another embodiment of this 
ity J. heuristic replaces equation 35 with equation 37 when n>K. 



OS/^^V*/ (29) 



******* (31) ^-(-^^.^v^* < 37 > 

ij y ij^tj v ( ) According to another heuristic, the current demand in a 

According to equations 29 and 31, the decision variables of £ iven r0Und L of ™8*iation. for a given commodity and 
the problem arc greater than equal to zero. Equation 33 20 c " a g cnt - 15 tht avera S e of immediately preceding inter- 
limits the value of the variables, y b u and y% called herein mediary offer and the immediately preceding e-agenl 
"threshold variables," to 0 and 1. counter-offer for that commodity. Thereby, for n<K, the 

current demand is determined according to equation 38. 

dn - 4.-2 - f 4 ) ~a^)Vn%K C38) 



r^fij^MVu (33) 



The threshold variables are by default 1 , but are set to 0 if 
an offer being computed allocates less than the buy or sell Among optional constraints are tiering constraints, which 
minimum amounts of commodity J to e-agent I. These express the desire of certain e-agents not to exchange with 
variables, together with equations 29 through 32, express the certain other e-agents. According to the tiering constraints, 
constraint that e-agent I will only buy or sell commodity J 30 pairs of sets of e-agents, O, and are "defined, such that for 
if it can exceed any specified minimum exchange require- each pair of sets, no e-agent in set 0 7 trades with any e-agent 
rants. in sc t Equation 39 expresses the tiering constraints for 

These exchange bounds play a role during a negotiation purchases of e-agents in set Q t , by requiring that all such 
according to the preferred protocol for intermediated purchases can be satisfied by sales of e-agents not in set 6,. 
exchange of this invention. For the first offer generated by 

the intermediary, the upper limit constraints on sales and X X ^V>;/ (39) 

purchases by each e-agent are set to the limits provided by 

that e-agent in its opening message to the intermediary. Also, Equation 40 expresses similarly this constraint for sales of 
for the first and. all subsequent olFers, the lower limit ^ e-agents in set 0,. 
constraints on sales and purchases by each e-agenl are set to 

tbe minimum exchange constraints, if any, also specified in ^ Sj .z £ v V/W (40) 

e -agents' opening messages.. i'e0i fee t 

- — Oaring subs^qn£nJLrQjinds.Qf.Jhe-negotiatioD, th e uppe r Furiher-optionar-constrainti 

limit constraints on sales .or purchases of each commodity 45 mcdiary ' s offcr generation computation, one *sVcb bemg 
are set to the current demands for sales or purchases, . dollar ^i^cc constraints for those e-agents. Dollar 
respectively, according to the preferred negotiation protocol, unbalance constraints are illustrated by equation 14. 
^ at * s * The problem of substantially maximizing the utility 

rf/ . function, U„ as defined by equation 26, according to the 

^T^^y *tr* ' u (34) 5D described constraints is known in the. art as a "mixed 

integer-quadratic optimization problem." Its solution pro- 
In this manner, intermediary offers are automatically gen- . the offers lhat the i nterme diary sends to each e-agent 

crated consistently with the Intermediary Rule of tbe pre- M h commonly known in the relevant art, tbe computa- 
ferred protocol. Where alternative bounds are used in a [ioDaI dcmand5 involved in finding the solutions to such 
negotiation protocol, these upper and lower constraints are 55 mixed in leg e r -quadratic problems can be prohibitive, given 
adjusted accordingly. lhc current capabilities of commercially available proces- 

As previously discussed, the current demands, or upper sors. Therefore, practitioners skilled in the art often use 
bounds, d^gj and cT% are adjusted during the rounds of heuristic methods that do not guarantee that a solution is 
the negotiation according to heuristic rules which balance exactly optimal, but instead provide a solution that is satis- 
rcquirements on negotiation convergence, exchange 60 factorily accurate as well as computable in an acceptable 
amounts, and fairness. Preferably, as the negotiation rime. 

proceeds, the current demand for a commodity is chosen to In particular, the quadratic form of the fairness term in the 
progress from its initial amount, the maximum amount of the utility function, U 7 , certain of the constraints, and the sheer 
commodity of interest, towards the amount of the immcdi- size of mathematical programs that can be encountered can 
alely preceding e-agent counter-offer in a substantially uni- 65 increase the computational demands of the intermediary, 
form fashion. This preferred heuristic is computed according Accordingly, the preferred implementation of the interme- 
to equations 35 and 36. diary computation uses one or more, and preferably all, of 
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the following heuristics to achieve satisfactory accuracy 
within the available computational resources. 

First, in view of the size of the problem that the interme- 
diary solves for each of the possibly many rounds a suc- 
cessful oegotiation may require, the mathematical program 5 
of the intermediary is linearized. The quadratic fairness term 
W, defined in equation 25, is approximated by a piece-wise 
linear, convex function according to methods known in the 
art of mathematical programming. The resulting linear 
mathematical program of the intermediary can then be JQ 
modeled as a minimum-cost flow problem. Such a model 
can be routinely constructed by methods known in the art of 
mathematical programming. See, e.g., Papadimitriou et al., 
1982, Combinatorial Optimization; Algorithms, and 
Complexity, Prentice-Hall Inc., which is herein incorporated 
by reference in its entirety. In general, an implementation 1:> 
modeled as a minimum-cost flow problem uses less com- 
putation per round of the negotiation than an implementation 
using linear programming. However, an implementation 
using linear programming has the advantage that a subse- 
quent round of negotiation can use the solution of the 20 
previous round of negotiation for an initial approximate 
solution. Therefore, in ifae preferred implementation, for the 
first K rounds of negotiation the intermediary computation is 
modeled as a minimum -cost flow problem and. in the 
subsequent rounds when the negotiation is closer to 25 
convergence, the problem is implemented using linear pro- 
gramming. The value of K is chosen to achieve an 
adequately accurate solution within the time bounds on the 
intermediary. In the preferred implementation, K is set to 
between 4 and 6, preferably approximately 5. 30 

Next, the constraints represented by equations 29-33, 
which express that e-agent I will only buy or sell security J 
if the offered amount exceeds minimum exchange require- 
ment b' (V or s'tj, arc modeled by the following preferred 
heuristic. For the first L rounds of the oegotiation, these 35 
constraints are disregarded. Afier ihe L'th round, if the 
amount, a /1-1) chosen by the e-agent in a counter-offer is less 
than the specified lower bound, the intermediary sets the 
demand, d„, for the current offer to 0, in order that none of 
that commodity will be offered to that e-agent in subsequent 40 
rounds of the negotiation. The value of L is chosen to 
substantially maximize the total amounts exchanged while 
still satisfying all such e-agent constraints* In the preferred 



2. For each commodity J, adjust the amounts for each 
e-agent to buy or sell provided by the continuous 
solution to integer values according to in the following 
indented steps: 

3. Let T=0. 

4. For each e-agent I exchanging commodity J, ran- 
domly adjust the amount to buy, b }JS either to [b t .J 
(the greatest integer Jess that or equal to b jV ) or to 
[b iV ] (the least integer greater than or equal to b. v ) 
with probabilities proportional to (fb /(/ ]-b tt/ ) or to 
(b.y-tb^J), respectively; make a similar adjustment 
to the amount to sell, s <v ; add the adjusted difference 
to T if the order is to buy, or subtract from T if the 
order is lo sell. 

5. If T>=1 of if T<~-1, then adjust the order in an 
opposite manner, that is from [b, v J to fb, v ] or vice 
versa, in order to maintain the value of T to be 
stricdy between -1 and 1. 

6. Repeat steps 3, 4, and 5 for each e-agent 1 interested 
in commodity J. 

Alternatively, the following process can be used to fairly 
allocate fractional units. 

1. Ignore integer constraints and solve the problem of 
substantially maximizing the utility function of the 
intermediary subject to constraints with continuous 
variables according to the previously described meth- 
ods. 

2. For each commodity J, adjust the amounts for each 
e-agent to buy provided by the continuous solution 10 
integer values according to in the following indented 
steps: 

3. For each c-agent f exchanging commodity J compute 
[b^J, the greatest integer less than or equal to by. 
This removes any fractional units from e-agent I. 

4. Compute the sum given by equation 41 . 



^-2 4sj-l*yJ 



(41) 



-4mplemrata4iervK--is-£ 6t to b etwe en 1 a nd-Sr-preferably 

approximately 5. 45 

Finally, the integer constraints represented by equation 
28, which express that the commodities are exchanged in the 
relevant commercial units, are modeled by the following 
preferred heuristic. At each round of negotiation, first, the 
intermediary solves the commodity allocation problem dis- 50 
regarding the integer constraints of equation 28. Second, the 
intermediary then allocates any fractional commodity units 
in the resulting solution fairly among the c-agents, so that 
only integer units of commodities are actually exchanged. 
The allocation of fractional units can be done according to 55 
many methods. A preferred method for this allocation pro- 
ceeds according to the following steps. 

1. Ignore integer constraints and solve the problem of 
substantially maximizing tbe utility function of the 
intermediary subject to constraints with continuous 60 
variables. Such a solution can be obtained according to 
methods known in the art, for example, using commer- 
cially available mathematical programming software. 
This software includes CPLEX™ from CP LEX Opti- 
mization Inc. (Incline Village, Nev.) or OSL™ from 65 
IBM Corp. (Pougbkeepsie, N.Y.). See, also, Karloff, 
1991, Linear Programming, Birkhauser. 



This determines the total fractional units of asset J 
taken from all e-agents. Then truncate B ; - to [EyJ. 
5. Reallocate the truncated B ; - fractional units back to 
the e-agents one unit at a time according to the 
following steps: . 



6. While B ; ->0 do: 

7. Rank the e-agents in order by their: 
share of ihe allocation (ascending); 
slack in cash balance constraint (descending), 
units below minimum units (ascending). 

8. Assign one unit to the e-agent ranked highest in step 
7. Break any ranking deadlocks randomly. 

9. B r B r l 

10. Repeat steps 1 and 2 for the continuous sell variables. 

5.3. An Hmbodimenl for Exchange of Financial 
Commodities 

As discussed, this invention is particularly adapted to the 
exchange of financial commodities, and in this section the 
preferred implementation adapted to this exchange is 
described. Financial commodities include such intangibles 
as stocks and bonds, as well as contracts for the future 
exchange of tangible or intangible commodities, known as 
options. Preferably, these commodities are traded in finan- 
cial markets during which publicly available bid and ask 
prices are established. Financial commodities are often 
identified by a number selected by the Committee of Uni- 
form Security Identification (tbe "CUSIP number"), or by an 
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exchange trading symbol, and in the following the word dollar constraints, and price limit constraints. As described 
"symbol" is often used synonymously with financial com- subsequently, limited clients may also be processed ef£- 
modity. ciently by the intermediary without creating separate 

In this embodiment, the invention includes an Order- e-a'gcnis. Limited clients may optionally be processed by 
Manager system (hereinafter also referred to as an "OM" * general client systems and general client interface processes, 
system). This system makes services for the electronic since they can be specified by variables which are a special 
intermediated exchange of financial commodities available cases of those for general clients. 

to, cynically, remote participants over network interconnec- Other client systems types include trading computer 

tions. This system accepts commodity exchange orders from workstations 81 and glue client computer systems 82. Trad- 
participants, performs intermediated exchanges periodically 10 ing workstation systems 81 are a special class of client 
during the day, either at pre-established times or as system designed for operators and administrators of the OM 
instructed by the system operators), and reports- the results system, and not for participants. One or more of the trading 
of completed exchanges to the participants. In the preferred workstations can have administrator-level authority for their 
embodiment, preestablished exchanges are conducted four users to control access to the OM System by other client 
times per day. In general, the OM System according to the lS systems, initiate, monitor, and control intermediated 
preferred embodiment is structured as a modular collection exchanges, and perform other general system control aDd 
of computer processes that exchange messages. The next configuration functions. Other trading workstations may be 
subsection describes the general structure and implcmcnla- used by operators who accept orders for intermediated 
tion of ' this set of computer processes. The subsequent exchanges from participants without client systems, 
subsection describes the message types exchanged and the 20 Q\ nc client systems 82, also called herein tbe "glue," are 
software 'architecture of these processes. morc complex clients of the OM system. Although they are 

client systems of the OM system 40, they are in turn server 
5.3.1. The Order-Manager System systems to attached client systems of participants of various 

FIG. 5 illustrates a preferred implementation of the Order- „ Wcs. such 35 ^ A clients 83 and type B clients 84 
Manager system 40, as well as several classes of client attached by links 89. Client systems attached to glue clients, 
systems. The Order Manager includes, client interfaces, or t0 lh& g lue > execute more capable client interactive 
system component processes, and the intermediary with software, which can direct financial commodity requests to 
c-agents. In this and subsequent sections, a "client system" various trading systems other than the OM system 40. 
generally denotes the client portion of a client-server com- „ Therefore, in addition to being linked to the OM system 40, 
puter system. More particularly, it denotes a computer S^ 8 dieTlts 82 arc also attached to other exchange systems 
system used by a participant to access the OM system 97, such as systems for trading in tbe NYSE or the National 
services. Market System of tbe NASD, and route exchange requests 

Client systems for the participant access are preferably fom ^ ow * a A ttachcd clicnt ^ w }° 0011601 
grouped into classes which have similar characteristics, such 35 system. As ajomer connected to the OM system, 

as similar order complexity, similar OM system access the glue clients preferably multiplex the OM system requests 

performance, similar OM system access authority, and so of 0WQ attachcd ckcills over one ^ such as link 90 - 
forth. These classes include general clients 79, limited Finally, certain clients arc specialized for administrative 

clients SO, trading workstations 81, and farther client types aad operations functions. Such functions include participant 

A 83 and types B 84. These client computer systems run 40 com nussio n billing, end-of-day clearance of completed 

participant interface software, herein called "client interac- exchanges, and so forth. The client interactive software for 

tive" software, adapted to particular client types and con- mesc cu enl systems is specialized to these particular opera - 

structed according to the user interface specification appro- ^ons functions. 

— priale 10 itarparticular client system. In more detail, general TuTriragprlo~w^ interface processes of the OM, 

client systems 79 : are for those participants who require the 45 FIG. 5 illustrates that each client system directly attached to 

most general processing capabilities from their e- agents. As the OM system 40 is linked to an instance of an interface 

described previously, such processing capabilities include : process. Preferably, these interface computer processes are 

selecting commodities according to methods such as finding specialized to the particular requirements of that class of 

a constrained extremum of an objective function of com- client systems to which they are linked. Therefore, general 

modily amounts or applying rules to commodity amounts. 50 clients 79 have general client interface processes 85; limited 

Therefore, the client interactive software for general clients clients SO have limited client interface processes 94; trading 

is adapted to the entry or receipt of a large number of workstations 81 have tradiDg client interface processes 95; 

variables describing these capabilities, such as the variables and each glue client S2 has a specialized glue interface 

identified in Table 3. Accordingly, this software includes process 96. 

screens for entry and display of these variables and the 55 As each client connects to tbe OM system, an interface 
interface is preferably interactive. In other embodiments, process of the type specialized for handling that client is 
this software can be non-interactive, for example, by being preferably spawned. This interface process maintains the 
adapted to batch data entry by a participant connection to the client, and terminates after the client 
On the other band, limited client systems 80 are for disconnects from the system. To decrease computational 
participants with simpler exchange requirements. A type of 60 overhead, and thereby to increase performance, an OM 
limited client, the "list completion" client of Table 2, merely system is adaptable to more complex client interface process 
accepts any offer from the intermediary which includes which are capable of simultaneously supporting and main- 
commodities of interest and meets limited types of con- taming connections to several clients. A special case of such 
siraints. Such a client is specified by a more limited set of a more complex cliem interface process is the "glue" client, 
variables, including a list of commodities sought in an 65 which serves all the clients directly connected to a glue 
exchange, maximum and, optionally, minimum amounts of server through a single connection that server. Client inter- 
each commodity sought, and constraints sucb. as tiering, faces can be of two general types: a first type in which a 
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separate interface instance is required for each separate 
instance of participant access, and a second type in which 
multiple participants are multiplexed over a single instance 
of a client interface. Client interfaces for general clients79, 
limited clients 80, and trading workstations 81 are repre- 
sentative of the first type of client interfaces. For these 
systems, a separate interface process is created for each 
participant during that participant's access to the OM sys- 
tem. The client interactive software and interface processes 
of this type are preferably specialized to take advantage of 
this dedicated access link. Participant exchange request 
information can be held in memory by the interface process 
for rapid access in ihe event of, for example: queries by 
participants; validation of participant's order corrections, 
deletions, etc; attaching participant's order details to reports s 
corning from the intermediary before sending them to par- 
ticipants; and so forth. 

Client interface processes are preferably implemented to 
include two processing functions or halves, as illustrated by 
the two halves of the circles illustrating client interfaces 85, 
94, 95, and 96. One processing function, for example 
function 85, is for connecting to client systems and exchang- 
ing messages with participants of the intermediated 
exchanges through the client interactive software. This func- 
tion presents a single communication port for access to the 25 
OM system and supports communication protocols and 
message formats appropriate to each class of client system 
and client interactive software. Thus, client systems do not 
need knowledge of the detailed internal structure of the OM 
system. 30 

The other interface function, for example function 86, 
connects to the internal components of the OM System and 
exchanges messages with these components- Thus, the OM 
internal components do not require knowledge of its client 
systems, for example, knowledge of their types, their net- 
work addresses, their communication protocols, or their 
client interactive software. Preferably, the internal interface 
functions of the interfaces run substantially the same pro- 
gram code. 

The two components of the interfaces pass messages 40 
between each other and translate between external formats 
appropriate for transmission to clients, and internal formats 
appropriate for transmission to the OM system components. 
P referably, all messages exchanged between an OM S y stem 



software, are responsible both for such order update and for 
maintaining the order pending according to the participant's 
specifications. 

5 Types of external electronic message exchanged between 
clients and the OM system include the following: orders, 
order corrections, exchange reports, queries, query 
responses, commands, command responses, and broadcast 
system messages. In general, these external message types 
10 begin with a message header exemplified in Table 6. 



TABLE 6 



Message Header 



Client identifier E-agent identifier Message type Record Count 



The client identifier field uniquely identifies a client to the 
OM System, and can be assigned by, for example, a system 
20 operator when a particular participant is authorized to make 
use of the OM System. In cases where a client requires an 
e-agent and an e-agent has already been assigned, the 
e-agent identifier or address is included in the message 
header in order to make message delivery internal in the OM 
system more efficient. The message type field indicates the 
type of the message, and the record count field specifies the 
length or number of sub-records present in this particular 
message. 

30 Order messages include basic and optional information 
and can be formatted into a variety of alternative formats. Id 
the preferred embodiment a client presents basic portfolio 
information, that is identification of the financial commodi- 
ties to be exchanged along with the maximum amounts of 
35 each commodity to be exchanged. Basic portfolio messages 
have multiple records of a format exemplified in Table 7. 

TABLE 7 

Portfolio Detail Record Formal 



Asset identifier Price Buy/Sell 



Minimum 
trade size. 



Maximum 
trade size 



The fields of this message are described in the following 
table 8. 



and its clients and also between internal OM System com- 45 
ponents are individually acknowledged and validated to 
preserve system integrity and client security. Also, other 
interface implementations can be used. For example, to the 
extent that limited or other client types are special cases of 
general clients, such client types can also access the OM 50 
System through general client interfaces. 

Another function of the interface processes relates to 
orders that are submitted with a potential duration of several 
intermediated exchanges or several days. Some participant 
strategies and corresponding e-agents are designed for only 55 
a single intermediated exchange. If a participant employing 
such a strategy did not receive all desired amounts of 
commodities, then a new order must be constructed by the 
client interactive software and submitted to request any 
residual amounts. However, other participant strategies and 60 
corresponding e-agents permit update of a pending order by 
either removing satisfied commodity requests or by subtract- 
ing partially satisfied commodity amounts. The pending 
updated order remains for the next intermediated exchange 
for up 10 participant specified maximum number of 65 
exchanges or days. The interface processes for such 
participants, without involvement of the client interactive 



TABLE 8 






Portfolio Message Fields 




Data 






Field Name 


Type 


Description 


"Wines 


Asset 


Char. 


Unique identifier 


Any valid string. 


Identifier 


C24) 


for asset across 


e.g. a symbol or 






participants. 


CUSEP number. 


Price 


Float 


For certain 


Any no n- negative 






participants, n 


number. 






dot far ceiling 








(for a buyer) or a 








dollar minimum 








(fox a seller) 








beyond which no 








asset should be 








exchanged. 




Buy/Sell 


Char. 


Flag to indicate 


B: Asset is bid 


CD 


whether asset is 


for purchase. 






being offered for 


S: Asset is 






sale or bid for 


offered for sale. 






purchase. 
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TABLE 8-cootinued 



44 







Portfolio Messaae Fields 




Data 






Field Name 


Type 


Description 




Minimum 


Float 


MinEmDm units of 


" Any non-negative 


Trade Size 




asset required by 


number. 






c-agejit for a 








purchase or sale. 




Maximum 


Float 


Maximum units of 


Any non-negative 


Trade Size 




asset that e-agent 


number. 






will buy or sell. 





the query-response messages. In addition, OM system 
operators, using the trading workstation interactive 
application, with OM system operator authority, can submit 
command messages and receive command- response mes- 
5 sages from the OM system. Exemplary commands include 
those for scheduling an intermediated exchange, controlling 
access to an intermediated exchange, querying exchange 
orders or the status or the progress of an intermediated 
exchange, querying and altering system configuration, que- 
10 rying and altering client authorization, and so forth. A 
further command provides for running test intermediated 
exchanges known as "scenarios." Such test exchanges are 
advantageous for the purposes of providing trading work- 
station users with a prediction of the results of the next 
15 exchange, of verifying that no orders or other data have been 
submitted that might cause an exchange to fail, and of 
removing such problematic data, if any. Upon receiving a 
command to perform such a scenario, the intermediary 
carries out a complete intermediated exchange using the 
currently submitted orders, but docs not store these 
exchange results in the database. Further, only the trading 
workstation clients are informed of the results of a scenario; 
no reports arc sent to the participants or to the tape reporting 
service. Finally, broadcast system messages can include 



20 



For limited clients, certain additional constraints can be 
presented in optional order messages, which supplement the 
minimum trade amount constraints present in the portfolio 
message. For example, cash imbalance constraints can be 
presented as. a pair of floating point numbers establishing 
lower and upper bounds for permitted cash balances after an 
exchange. Tiering constraints can be presented as a list of 
identifiers of other clients that this client does not wish to 
exchange with. Alternatively, for limited clients, both the 
base portfolio information and the optional constraints can 
be presented in a single order message. 

For general clients, an order message of the preferred 2 * messages indicating the cutoff of orders for the next inter- 
embodiment necessarily includes considerable information mediated exchange, the commencement of an intermediated 
in addition to the basic portfolio information provided by the exchange, and the completion of the exchange, 
limited^ or list client. First, such information includes an In addition to the client interfaces, the Order-Management 
indication of the type of e-agent processing requested, such system has interfaces to a source of commodity prices arid 
as offer evaluation according either to mean-variance port- 30 to systems for publicly reporting the results of financial 
folio theory or to procedural rules. In the first case, an order exchanges. E-agent strategies of the general clients and 
message can include numeric parameters sufficient to define optional dollar imbalance or price ceiling constraints of the 
thescalars, vectors, and matrices which specify the objective limited clientscan require a snap-shot of up-to-the-mornent 
function and constraints. An exemplary specification is prices of participating commodities just before an interme- 
presentcd in Table 3. Tn the latter case, an order message can 35 dialed exchange. This invention can use various sources of 
include the procedural rules specifying e-agent processing. price data that provide on request and in a sufigciently timely 
la both cases, cither text form or in binary coded form can fashion such a snap-shot. 

be used. Also, this additional information can optionally be However, in the case of financial commodities, currently 

combined with the basic portfolio information into a single, available are "quote feeds," which either broadcast all 

potentially long, order message. Therefore, the client inter- 40 quotes/trades of financial commodity prices or are capable 

face for a general client is preferably adapted to handle such of responding to a price query only for one commodity at a 

large order messages. time. To use such a service, this invention preferably uses a 

Turning to the additional message types, any parameter ticker plant system, which includes HrWr plant program 



supplied in an order message can be altered by a client prior 
to initiation of an intermediated exchange by submitting an 45 
order-correction message. An order-correction message can 
simply update the particular parameters that the client 
wishes changed. In the preferred embodiment, the order- 
correction message replaces all parameters previously sup- 
plied by a client, whether changed or not. 50 

After an intermediated exchange completes, the OM 
system returns exchange reports to each client. These reports 
include a list of commodity identifiers exchanged on behalf 
of Ibis client, the amounts exchanged, the exchange price, 
and an indication of whether the exchange was a buy or a 55 
sell. Additionally, in the case of general clients with e-agents 
performing more complicated processing, the OM system 
can return special data reflecting the details of e-agent 
processing, for the participant to check that the e-agent is 
processing according to requirements, and where this is not 60 
the case, to alter parameters or rules to correct processing 
deficiencies. 

Using query messages, a client or participant can query an 
OM system concerning, for example, the status of submitted 
orders, the time to the order cutoff for next scheduled 65 
intermediated exchange, current commodity prices, and so 
forth. The OM system returns responses to client queries in 



101, of FIG. 5, for linking to and monitoring quote feed 78 
along with database 102 for accumulating commodity 
prices. The program monitors the quote feed for price 
information concerning securities of interest in upcoming 
intermediated exchanges, and maintains a database of such 
prices. At the r^eginning of an intermediated exchange, this 
database provides the up-to-the-moment prices of commodi- 
ties participating in the exchange. Since illiquid commodi- 
ties can appear on a quote feed only a few times each day, 
the ticker plant must monitor the entire universe of com- 
modities likely to participate in upcoming' exchanges. The 
ticker plant may also perform certain related functions, such 
as, discovering missing or bad prices, providing for manual 
price update, accumulating price statistics, and so forth. 
Preferably, the program of the ticker plant is constructed as 
a price information server that responds to queries with 
up-to-the-moment prices of multiple commodities. Thus, a 
client of the ticker plant is the order-manager system. 
Currently, preferred quote feed for the ticker plant is S&P 
Commstock, Inc. (Harrison, N.Y.). 

For financial commodities, regulatory authorities require 
public reporting of all exchanges within established and 
stringent lime limits. In order to satisfy such rules, an OM 
system can connect to public reporting services and can send 
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to such services in appropriate formats messages indicating however, upon starting, is informed by tbe supervisor 

ibe results of each intermediated exchange. Such messages whether it is being restarted after a failure, m which case it 

include asset identifiers along with amounts exchanged and also retrieves the saved process stale &om the database and 

exchange prices. For stocks and those bonds' which are begins again with that state as for other processes, or 

traded oo the New York Stock Exchange ("NYSE"), the 5 whether it is being started to serve a new client, in which 

American Stock Exchange ("AM EX"), or the National Mar- case it begins from an initial state. 

kct System ("NMS"), such a reporting service is available Concerning the intermediary in more detail, for recovery 

from the Securities Industry Association Automation Corp. purposes, computation of an . intermediated exchange is 

("StAC") For options, such a reporting service is available treated as a single operation, which either completes or fails 

from the Options Pricing Reporting Authority COPRA"). io as a unit. Therefore, database subsystem 72 -stores sufficient 

FTG. 5 also iUustrales a preferred internal structure of state in formation, such as all input data, including order and 

ordcr-maoager system 40 of the preferred embodiment, order-correction messages, for an intermediary to be abJc to 

including supervisor subsystem 98 with, slave-supervisor reconstruct its initial state jusl prior to commencement of an 

101), exchange driver subsystem 73, database subsystem 72, intermediated exchange. If the intermediary or an e-agent 

and' intermediary machine or machines 74, which host the is fails during the course of an intermediated exchange, all the 

functions for performing the intermediated exchange, fn e-agents and the intermediary are refreshed with the saved 

general, tbe supervisor function together with the database state information and the exchange restarted from the begin- 

fuoction maintain a fault-proof system. The exchange driver ning upon operator command. Optionally, at operator 

function manages message flow to and from the intermcdi- discretion, an e-agent that failed during an exchange can be 

ary. The intermediary and its internal functions, which 20 excluded from the restarted intermediated exchange. If an 

actually perform the intermediated exchange, are described e-agent fails prior to an exchange, the intermediary can 

in the next subsection. simply reinvoke the e-agent with its controlling portfolio 

These OM system functions are described sequentially in and other order information. Also, tbe database stores infor- 

rnore detail in the following paragraphs and subsections mation concerning the commodities exchanged immediately 

after description of the communication links. between these 25 upon completion of an intermediated exchange. Therefore, if 

functions. These links are used for inter-process messages. a system component fails during the reporting process after 

The supervisor maintains communication links, illustrated an exchange, the results of the exchange can be retrieved arid 

by link 99, with all processes in the OM system 40; Each the reporting process restarted. 

instance of a client interface establishes a communication Additionally, it is advantageous to test e-agents when they 

link both with the database subsystem 72 and with the 30 are submitted by participants from their client systems, 

exchange driver 73. For example, instance 85 of the general Participants can submit parameters, rules, or entire c-agent 

client interface establishes communication link 90 with programs which fail to correctly function. Failure of a single 

database function 72 and communication link 91 with e-agent may lead to failure of an entire intermediated 

exchange driver function 73. Thereby, the intermediary itself exchange. To avoid this possibility, the OM system should 

need merely establish two links, link 92 with database 35 preferably test an e-agent for correct functions. This can be 

subsystem 72 and link 93 with the exchange driver 73, and done by presenting each e-agent with a range of offers to 

need not bave knowledge of the number, identity, or verify that il does not fail and that it returns counter-offers 

addresses of any of the client interfaces. In addition, the satisfying the Agent Rule as discussed above. Unsatisfactory 

intermediary establishes a link with the ticker plant 101, c-agents may be excluded from the imermediated exchange 

which acts as a server of up- to-t he-moment commodity price 40 and their submitting participants notified, 

information. The intermediary also establishes communica- Supervisor 98 is itself protected from failure by slave- 

tion links with external tape reporting service 77, which supervisor 100.. The slave -supervisor process maintains a 

provides public reporting of completed exchanges. copy of the state of the supervisor and monitors the super- 

Supervisor 98 manages a fault-tolerant system environ- visor by exchanging status messages. If the status messages 
ment by monitoring the OM system processes and restarting 45 indicate that supervisor 98 has failed, slave -supervisor 100 . 
any failed processes. It performs this role in cooperation takes over the supervisor function of monitoring the other 
with database subsystem 72 and on the basis of process OM system processes and immediately starts a new slave- 
conventions used in the OM system. Tbe supervisor 98 supervisor to monitor itself. 

establishes communication links with the OM system The database components of the OM system participate 

processes, such as links 99, and then periodically queries 50 essentially in providing for a fault-tolerant system by storing 

status of the processes. If a process responds with an error copies of all input and output messages and records reflect- j 

status or fails to respond at all, the supervisor restarts tbe ing the up-to-thc-moment slate of all OM system processes. j 

process- If any system process other Lhan an interface The database includes database software subsystem 72 j 

process fails, the process itself then recovers its last saved together with storage means 97. Database subsystem 72 is j 

process state from tbe database subsystem 72 and begins 55 preferably a relational database system, such as SYBASE j 

processing from that last state. In the case of a client version 11 supplied by SYBASE Inc. Storage means 97 j 

interface process, in addition the supervisor indicates to the preferably includes a mixture of solid-state and disk storage j 

interfa ce process to which client to connect. After recovering configured, as is known in the relevant art, for sufficient j 

the saved -state of that connection from the database, it performance and reliability. Nightly tape backups arc per- > 

reconnects to that client, 60 formed to protect from disk failures. In order to store copies [ 

All processes in the OM system are structured for fault- of messages sent from participants to the OM system, j 

recovery. First, all processes periodically save their state in database subsystem 72 establishes separate communication J 

the database subsystem' 72. Second, the processes, other than links to client system interface processes over which it ^ j 

interface processes, automatically assume that, upon being receives these message copies. For example, database sub- ' j 

started, they are starting after a previous failure, and, 65 system 72, has established connection 90 with the instance j 

accordingly, retrieve from tbe database saved process state 86 of a general client interface. Additionally, the database | 

and begin again with that state. An interface process, establishes communication link 92 with the intermediary j 
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over which it receives results of each intermediated according lo a schedule set by system operators, using the 
exchange promptly after exchange completion. If recovery trading workstation interactive application. In the preferred 
is needed, as previously explained, copies of this data is embodiment, such commands originate from those trading 
supplied to the failing process in order to reestablish its state. work stations which have operator authority. The exchange 
In the case of intermediated exchanges of financial 5 driver also originates broadcast m.essages to the participants, 
commodities, in which stringent time h mils must be met for In the preferred implementation, each previously 
reporting of exchange results, it is advantageous that these described software function of the order-manager system is 
results be promptly committed in the database before report- implemented as a system process that may be multi- 
ing. To meet these performance requirements, these results threaded. Each such process is executed on one of one or 
are first stored as a large binary block of unformatted data 30 more computers. Communication connections between pro- 
representing these results. Upon committing the exchange cesses are implemented either within a computer for collo- 
results, client and public reporting can begin. During cated processes, or, alternatively, over network interconnec- 
reporting, the unformatted binary block can then be lions between the OM system computers for remotely 
extracted and formatted into a standard relational row and located processes. Preferably, all communication intercon- 
column format for final storage in the relational database, is nections are managed according to a common network 
Typically, direct formatted storage in the database is too protocol. The number and capability of OM system corn- 
slow to meet equity reporting requirements. puters and the arrangement and the capacity of network 
The database performs certain other functions in the OM interconnections among these computers are chosen accord- 
system. "First, the data about exchange inputs and outputs ing to methods known in the system arts in order to achieve 
can be-used to tailor intermediary heuristics. As previously 20 desired performance and throughput targets. Io particular, 
described, the intermediary makes use of certain heuristics since financial situations are increasingly fluid, it is prefer- 
to meet the joint exchange goals of the participants and the able that an intermediated exchange of financial commodi- 
intcrmediary. By rerunning stored, historical intermediated ties be completed as fast as is reasonably possible after the 
exchanges with varied heuristics and comparing results, command to initiate the exchange is received, e.g., prefer- 
■ these heuristics can be tailored. The database subsystem 25 ably within 5-10 seconds. Therefore, the computers on 
provides such retrospective data. Second, the database which the intermediary and the e-agents are hosted are 
receives certain intermediate data for an intermediated preferably capable of significant integer and floating-point 
exchange, including commodity prices used during the numerical computations. Preferred computers for interme- 
intermediated exchange and information tracking the pro- diary and e-agent fu notions are Sun UltraSp a rework stations 
cess of the intermediary and e-agent computations. Such 30 model 2, or equivalent computers of equal or greater capa'c- 
tracking information is useful to improve the performance of ity. These computers run the SunOS operating system and 
these computations. The database also stores system con- associated operating system components, for example corn- 
figuration information. This informatioo includes commu- - munication drivers. They are interconnected by LANs, pref- 
nication addresses of the OM computers) and software erably an ethernet LAN operating at 100 mega-bps. The 
processes, as well as identities, addresses and authorizations 35 preferred network protocol is IP with TCP for managing • 
of clients permitted to access the OM system. This in for- interprocess sessions. 

mation is made available to the OM system processes during In more detail, for equities, an intermediated exchange 

execution and to operators for display and modification. must be completed and publicly reported within 90 sees. 

Hardware and software modularity and configuration flex- This requirement follows from National Association of 

ibiUty are maintained in order to allow easy addition of new 40 Securities Dealers ("NASD") regulations which require that 

clients and participants, new client types,' new e-agent all trades of an equity at its most recent price be reported 

compu tauonal methods, new hardware machines, new com- within 90 sees. Since the intermediated exchange, according 

munication pathways, and so forth. to the preferred embodiment, commences by obtai ning the 

Turning now to the exchange driver 73, it manages order, up-to-the-moment prices of financial commodities to be 
order-correction, and command messages received from the 45 exchanged, it must complete and report the trade within the 
client systems directed to the intermediary 3, and also 90 sec. window required by NASD. Preferably, the prices 
manages intermediated exchange results from the intcrme- actually used are the most recent quote mid-spread prices, 
diary directed to the client systems. Therefore, first, that is the average of the most recent bid and most recent 
exchange driver 73 receives input messages from its con- asked prices. Further, since transmission time of input prices 
nections with the interface processes and forwards them 50 and output results can require from 15 to 30 sees., the actual 
over its single link 93 to the intermediary 3. After passing intermediated exchange computation for equities must corn- 
messages to the intermediary prior to an exchange, it waits pute within 60 to 75 sees., at most. Given the method of 
for completion of the exchange. After the intermediated intermediated exchange compulation, necessary computers 
exchange completes, exchange driver 73 receives all the are chosen lo have the capability lo perform the necessary 
exchange results from the intermediary and distributes them 55 computation within approximately 1 minute or less. Further 
appropriately. For each portfolio of each participant, it the method of intermediated computation, itself, is chosen so 
formats messages with the identifiers of the commodities that it is possible lo meet this requirement. For example, the 
exchanged, the amounts exchanged, and the exchange rounding heuristic for accommodating integer constraints 
prices, and sends those messages to the interface process provides computational simplicity in order to meet this 
connected to that participant's client system. In order to 60 NASD window. Also, the current demand heuristic provides 
distribute exchange results, the exchange driver can main- sufficiently rapid convergence. 

tain information relating client identifiers with client inter- Other order-manager system architectures can be used, 

face network addresses. Also, the exchange driver receives For example, in an alternative in order to improve interme- 

commands directed to the intermediary, such as the com- diary reliability by limiting external access, the ticker plant 

mand lo prepare for an exchange and the command to 65 price server can be linked to the exchange driver instead of 

initiate an exchange. Optionally, the exchange driver may to the intermediary. Similarly, the tape reporting external 

periodically generate commands to initiate an exchange interface can be linked to the exchange driver. In a different 
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embodiment, the intermediary and the exchange driver may such as up-to-the-moment commodity prices. Also stored in 

be combined into one process; the intermediary may estab- the local data area 113 are the exchange requirements and 

lish direct connections with client interfaces in order to objectives of certain limited function clients such as list 

obtain orders and return exchange results. Also, as noted, the clients. These exchange requirements include then portfolio 

intermediary machine 74 can be implemented using several 5 order and correction messages and any ' consir«ni 

machines. In this case, the system configuration component requirements such as dollar imbalance or nenng cons rainB. 

ludtuuK.. , j- 5 After an exchange, the communications interface 112 dis- 

ot database 72 would contain the addresses and commum- , 5> ' . , , . 

oi aaiaodic « «vmu tuuuuu » „,„,,;„- tributes the exchange results, which have been stored m 

cation hnks between such machines, as wel as the machine ^ m ^ alJocatioD & ^ 

for each e-agent of each part.cular participant. ^ ^ ^ tQ exchange ^ ?3 _ ^ |(} tape 

53.2. Intermediary Message Protocol and Process service 77. First, the exchange results stored in an unfor- 

Structure malted binary representation in the local data area, arc 

quickly committed in the database ia this binary form. These 
The functions hosted on the intermediary macbine(s) are unformatted results are intelligible to the intermediary but 
described in detail in this subsection. Described first are the ^ arc no t formatted into database fields. After database 
preferred implementation, the general functions, and the commitment, the results are distributed to the other 
message protocol of the intermediary and e-agents. elements, optionally being translated into text form. For 
Described second are the processes according to which the certain client interactive software that is capable of format- 
intermediary and e-agents function. ting the binary results no text translation is necessary. When 
FIG. 6 illustrates in more detail an implementation of the ^ recovering from a failure during exchange reporting after a 
intermediary macbine(s) 74 of FIG. 5. The intermediary completed exchange, the just completed exchange results 
machine or machines generally hosts intermediary process 3 are retrieved into local data area function 1.13 from database 
and e-agent processes 1. Optionally, an exchange with only function 72 in order to restart the reporting process, 
limited clients has no e-agent processes. The intermediary During the actual intermediated exchange, allocation 
machine is preferably a plurality of machines connected by ^ function 114 first retrieves the previously described stored 
a communication network, such as a LAN with the system data, and constructs an io-memory representation of the 
processes distribuied across the machines in order to equal- mathematical programming ("MP") optimization problem 
ize processing load and thereby achieve increased that is solved to generate intermediary offers. To generate an 
performance, as is known in the art. Further, as previously offer, the intermediary passes this representation to MP 
described, certain e-agent processes can be located remotely ^ library routines, which actually solve the optimization prob- 
from the OM system, being hosted on machines controlled \cm. The solution result is then updated in local data area 
by particular participants and connected to the intermediary function 113, in order thai the exchange results are imrae- 
by telecommunication links. Alternatively, where one diateiy available for distribution in case the e-agenls accept 
machine has a sufficient computing capacity to meet the the intermediary offers. If they do not accept their ofFcrs, the 
computing demands of all these processes, they are collo- 35 in-memory structures are updated with the e-agent counter- 
cated on that single machine for reduced communication offers and the next round of the electronic negotiation 
overhead. Such a single machine can be either a very proceeds. The in-memory MP representation is constructed 

■ capable uni-processor or a multi-processor, in the latter case, i D two phases in order that the intermediary is not committed 

the same software architecture can be used with each e-agent to any particular set of MP library routines. In a first phase 
assigned lo its own processor. An alternative architecture for ^ a general representation of the problem is constructed, fn a 

a multi -processor machine implements the intermediary and second phase, a specific representation is constructed 

the e-agents as separate threads of a single process. A further directed to the particular library routines currently used. For 

alternative for a very capable uni-processor implements the example, in the preferred case of using CPLEX™ derived 

— imermsdrary^Tidlrje-^^ libTaryTOTi rine^his second" phase "constructs "a'r^e^ema- 

program linked by procedure calls. 45 tion adapted to use by the CPLEX™ routines. 

As further illustrated in FIG. 6, intermediary process 3 Finally, communications interface function 112 provides 
includes three principal functions: allocation function 114, functions for all external communications needed by inter- 
local data area function 113, and communications interface mediary 3. Therefore, it communicates with exchange driver 
function 112. Allocation function 114 performs the actual 73, which in rum communicates with all instances of client 
compulations necessary lo generate offers to e-agents 50 system interfaces in the OM system, with the database 72 for 
according to the preferred protocols for intermediated reporting and recovery purposes, with the ticker plant 101 
exchange. In the preferred embodiment, and especially for for obtaining price information, and with tape reporting 
financial commodities, this computation is performed service 77 for publicly reporting results of an intermediated 
according to the methods of Section 5.2.2, which depends on exchange. During normal exchange processing, the commu- 
the solution of a mixed integer-quadratic numerical optimi- 55 nications interface function 112 receives input data from the 
zalion problem limited by described constraints. This prob- exchange driver 73, which it distributes as appropriate to the 
lem can be solved by methods known in the art and available local data area 113 or the allocation function 114. During 
as software packages from commercial suppliers as dis- recovery processing, the communications interface function 
cussed before. 112 retrieves data from the database function 72 either lo be 
Local data area function 113 is responsible for storing and 60 prepared to execute an exchange following a system failure 
retrieving most shared data used by the intermediary. It that occurred while not running the actual intermediated 
includes functions or methods to store and retrieve shared exchange, to restart an intermediated exchange following a 
data objects, thereby providing an interface between com- failure of the actual exchange, or to restart the reporting 
munications interface function 112 and allocation function process. 

114. Before the commencement of an exchange, the com- 65 The intermediary is preferably implemented as a single 

munication interface stores in the local data area, informa- process constructed from the three functional modules 

tion generally necessary for an intermediated exchange, described. In summary, the communications interface 
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handles all inter-process communication of the intermediary. special clients are those which have strategies that accept all 
The local data area separates the handling of the complex offered commodities that are within specified basic 
data required by the intermediary from the other intermedi- constraints, if any. Among such clients are those participants 
ary functions. For sufficient performance, all this local data t°at have selected the previously described list completion 
is kept in actual machine memory. Finally, the allocation 5 strategy. 

function computes the actual intermediated exchange. These Ou the other hand, exchange definitions for more general 

functional modules communicate by method or procedure clients are forwarded to e-agents, which perform the inter- 
calls, mediated exchange for these participants. Alternatively, all 
Tbe preferred implementation of the intermediary 3 and clicnts can bc trcaled si *ilarly with their own e-agents, even 
of e-agents 1 uses object-based technology. According to *° such s P eciaJ ' or list > cb.en.ts. 

such an implementation each of the principle intermediary . FIGS - , 7, Sl and ^ ^strate message Mow interna! to 
functions is an instance of an object containing private data intermediary 3, between its principal functions, and also 
and presenting methods necessary to carry out the particular external to the intermediary, with its linked processes. These 
functions required. In a preferred object-oriented figures adopt the following conventions. Messages 
implementation, messages between intermediary functions 15 exchanged between two components or processes in one 
on communication links 121 and between the intermediary direction are illustrated in one block of messages. The 
and e-agents 1 across communication links 120 contain data transmission time of each message in a block with respect to 
for invoking methods presented by these objects. For an intermediated exchange is indicated by a parenthesized 
example, 'the local data area function 113 maintains inter- f ode lbal precedes the message. This code uses the follow- 
mediary, v data shared among the principal functions and 20 ing abbreviations: "B" denotes messages passed before 
presents methods to store and retrieve this data, among commencement of an exchange; "M" denotes messages 
others. The communications interface function 112 presents passed during an exchange; "A" denotes messages passed 
methods to communicate with the described externally con- after an exc bange; "Rl" denotes messages for recovery of 
nected processes, among others. Tbe allocation function 114 exchange failures; and *R2" denotes messages for recovery 
presents a single method to run an intermediated exchange, 25 of reporting failures. 

which performs offer generation for each negotiation stage Now with respect to FIG. 11, the messages exchanged 
of an exchange and places tbe offer results in the local data between communications interface 112 of the intermediary 
area. The preferred language for such an implementation is 3 arid connected external processes are as Follows. Before an 
C++. intermediated exchange, the exchange driver 73 sends to the 
In particular, the numerical optimization calculations 30 COI ^ u ^ ca u 0DS interlace 112 messages of "the types indi- 
required by the allocation function 114 constructed accord- cated * D block 200 » includiQ g : portfolio messages, extended 
ing to tbe preferred embodiment, can be inherited from data blocJc m essages, correction messages, and commands 
computational classes built from commercially available ? X)m svstcm operators. In more detail, portfolio messages 
numerical optimization packages suitable for solving mixed delude tbe list of financial commodities, perhaps by trading 
integer or quadratic programming problems. A preferred 35 s y mDo1 or CUS1P number, along with the maximum 
such package is CPLEX™ from CPLEX optimization, Inc. amounts to buy or sell. In addition, these messages indicate 
(Incline Village, Nev.). These inherited computational func- certain parameterized constraints, such as minimum 
tioos are preferably multi-threaded and therefore, capable of exchange amount, cash imbalance, and tiering constraints, 
executing in parallel on a multi-processor computer system ? uch "formation, preferably packaged as a single message, 
for improved response time. Such a multi-processor com- 40 15 nee<ted for clients, but is adequate to completely 
puter can be either a shared-memory or a message-passing Ascribe only the limited clients which are processed in the 
multi-processor system as are currently commercially avail- previously described optimized fashion. For general clients, 
.able, ; extende d_da_ta£loj± me ssag e s a rc scnUvhich-includ^pafSffl 



A less preferred implementation of the functions of the CtC1 ? ^ fficic 5 to des ^ nbc thc g««ra] strategics and con- 
intermediary 3 and e-agents 1 is according to any program- 45 f™"" 5 ZCCOT t™Z to, for example, the exemplary methods 
ming technology which provides for process and function fo %«™te™»* generation described in Section 5.2.1. In a 
coordination by message passing, while not necessarily ? T f ^ &r general clients, this extended 

providing for encapsulation or inheritance. information is packaged together with portfolio information 

~ . , ln a sm & c message. Alternatively, it can be packaged as a 

To improve performance any implementation of the 50 plurality of separate messages. Tne communications inter- 
mtermediaxy and the e-agents should keep as much data as face acccpts Qomd6oa m Jf ^ Qf ™ 

possible in memory. At least the data stored in the local data cxchangc paramclcr fof ior to cm l^ t 

area as . well as any data needed by the MP optimization of aD exch For ^ ^ . fe » m < Dt 

calculations should be memory-resident Further, « is pref- mion m ^ ^ all previ ^ sl Supplied param- 
erab e that an OM system together with Us client systems $5 eteis ^ Qew parame ^ whe £ er or J C J^ 
and their parhcular client mteractxve sofW, keep all the commands ^ s tem „ CQn % 

data for a paxpcular intermediated exchange m memory. intermediary 3 or initiate an intermediated exchange An 
Tins provxdes for rapid computaaon of an exchange and for cxemp!aiy cxchange initiatioQ command repre ^^ 
npid reportmg of exchange results. "Exchange!". The communications interface Lotion Z 

Before turning to a detailed description of the message 60 returns validation and exchange result messages to the 
flow in the intermediary machine(s) of the order-manager exchange driver 73, as indicated in block 201. Receipt of all 
system, optimization of this message flow in order to take the input messages is acknowledged in a validation message 
advantage of certain properties of limited, or list, clicDts or Also, after completion of an intermediated exchange, corn- 
participants is discussed. Intermediated exchanges with cer-. munications interface function 112 retrieves exchange 
tain limited clients can be treated separately from the 65 results from the local data area and distributes them to the 
exchanges with more general clients in order to decrease exchange driver 73 and tape reporting process 77. To the 
computational requirements and increase performance. Such exchange driver, the exchange results are distributed 
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grouped by client or participant in a form adapted to further Such messages include at least extended data block raes- 

distribution to clients across the client interface processes. sages and, also, portfolio messages, where several messages 

Just before commencement of an intermediated exchange, are used to define a general client. When the allocation 

communications interface function 112 requests the most function receives messages defining a general client 

current price data from ticker plant 101 for the commodities 5 portfolio, it starts an e-agent program of the processing type 

participating in the exchange and receives the prices in a defined by. the model used by the client on the appropriate 
message indicated in block 203. The identity of participating computer and the defining data is passed to it. For example, 

commodities is determined by the allocation function 114, as in the case of financial commodities, it is preferred that the 

is described subsequently. After completion of an exchange, e -agent process offers according to mean -variance portfolio 

the communications interface returns exchange results to the 10 methods, as described in Section 5.2.1. In this case, the 

tape reporting service 77 as indicated in block 202. The ' information defining the e-agent can include one or more of 

results arc distributed as a list of exchanges by commodity tbe variables listed in Table 3. Alternatively, the e-agent can 

in form adapted to the particular reporting service. process according to procedural rules, and the defining 

Finally, the communication interface sends to the data- information is a representation of these rules. Additionally, 
base function 72, an exchange results message as indicated 15 communications interface 112 passes to allocation function 
by block 205. These results are sent in a compact binary 114 relevant operator commands, such as the command 
format for rapid storage. If recovery is needed, processes Exchange! for initiating an intermediated exchange. Since 
restarted by the supervisor request check-pointed state infor- shared data is preferably communicated through the local 
matiOD sufficient to restart their processing. Messages con- data area 113, the allocation function returns no messages 
taining this state information arc indicated by the messages 2 o directly to the communication interface. In an alternative 
in block 204. For example, to recover from failures after embodiment, the communications interface can communi- 
coramencement but before completion of an intermediated cate directly with the e-agents, in which case it passes only 
exchange, the communications interface retrieves ail input commands directly to tbe allocation function, 
data necessary to an exchange, such as copies of portfolios, Message types indicated in blocks 132 and 133, 
general client data blocks, corrections, and so forth. When 25 respectively, are sent between the allocation function and the 
this data is restored, intermediary 3 waits for an operator local data area. Thus, at tbe commencement of an interme- 
command to restart an exchange. To recover from failures dialed exchange, the allocation function 114 retrieves up-to- 
after a N final exchange is completed, the compact binary form the-moment commodity price data from the local data area 
results of the just completed exchange are sent from the 113, both for its use and for forwarding to the e-agents. The 
database 72 and report distribution restarted using these allocation function also fetches all data from the local data 
retrieved results. necessary for it to build an in-meraory representation of its 

FIG. 7 illustrates the messages exchanged between each mathematical programming problem for offer generation, 

pair of principal internal components of the intermediary 3 During the protocol of an intermediated exchange, the local 

of FIG. 6. This figure illustrates an embodiment that is data area and allocation function exchange such shared local 

optimized to specially treat limited, or List, clients, which 35 data as is necessary for tbe computations performed by the 

require one, or at most a small predetermined number of, allocation function's. Also portfolio and constraint data is 

rounds of negotiation according to the preferred protocol. provided to the allocation function from the local data area 

Further, in a preferred object-based implementation, each for those limited clients whose counter-offers are generated 

message type illustrated in FIG. 7 is sent by invoking directly by the allocation function. Finally, when an 

methods in the object instance representing the receiving 40 exchange Is completed, exchange results are returned to the 

function. Message types in block 130 are sent from the local data area for storage before further distribution, 

communications interface 112 to the local data area 113. at FIG. 8 illustrates the messages exchanged between the 

the indicated times. Thus, prior to an exchange, portfolio and e-agent 1 and the allocation function 114 of intermediary 3 

GDStraint~messagesr^Dd-Gorre^ioDS-to4hese-me^sages,--for across-Hnk-lSO^Me-ssa^ge^ypc^n 

those limited clients with the previously described optimized 45 the allocation function to the e-agent, and message types in 
processing, are sent to the local data area. At the commence- block 136 are returned from the e-agent In general, an 
menl of an exchange, the communications interface also e-agent responds to messages from the intermediary and 
sends prices for the commodities to be exchanged to the does not independently generating messages to ah interme- 
local data area. Since the local data area preferably stores diary. E-agents respond to at least two general types of 
most shared data needed by tbe intermediary, additional 50 messages from the intermediary, queries for an initial 
types of such data as required are forwarded from the e-agent opening message and queries for e-agent counter- 
communications interface for storage in the local data area. offer messages to previous intermediary offers. At the com- 
Also, as indicated in block 130, for recovery of the failure mencement of an intermediated exchange, the intermediary 
of an exchange, the communications interface re-sends these queries the e-agents for their initial openings. In response, 
portfolio messages to the local data area, and for recovery of 55 each e-agent specifies the maximum amount of each com- 
the failure of reporting, the communications interface modity that it is interested in buying or selling in this 
retrieves the results of the immediately previous exchange intermediated exchange. Optionally, an e-agent can preserve 
and sends them to the local data area 113. As indicated in the flexibility to.be cither a buyer or a seller of a particular 
message block 131, after an intermediated exchange, the commodity, depending 00 the course of the intermediated 
local data area 113 returns the results of the exchange to so exchange, by specifying both a maximum amount to buy and 
communications interface 112 for distribution. a maximum amount to sell in the initial opening message. 

Tbe message types in block 134 are sent from the com- During the course of the preferred protocol of an interme- 

rnunications interface 112 to the allocation function 114. dialed exchange, an e-agent responds to an offer from the 

Thus, prior to an exchange, and for recovery during intermediary with a counter-offer. The counter-offer speci- 

exchange failure, the communications interface 112 sends to 65 fies the amounts of each commodity from the offer that the 

the allocation function 114 those messages defining the agent is interested in buying or selling at this round of the 

exchange requirements and objectives of general clients. negotiation. An e-agent may not counter-offer to buy or sell 
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more than the intermediary offered in the immediately mathematical programming problems in a ma oner similar to 

preceding offer message. Optionally, the e-agent can simul- that of the intermediary. 

taneously offer to buy and sell the same commodity. The Next, the processes which implement the message 

only limitation on c-agent generation of counter-offers is exchanges of an intermediated exchange are described in 

given by the preferred protocol for intermediated exchange 5 more detail, first with respect to the intermediary and second 

as previously discussed. with respect to the e-agent. FIG- 9 illustrates an embodiment 

In more detail, before an intermediated exchange, alloca- of the process of the allocation function of the intermediary, 

tion function 114 passes extended data blocks and other In general, the allocation function waits at step 150 for the 

messages defining the exchange requirements and objectives "Exchange!" command before beginning an intermediated 

of a particular participant to the associated e-agent. In an 1Q exchange. Next, at steps 151-154, it performs various ini- 

alternaiive implementation, the allocation function can also Valuation actions for the intermediated exchange. At steps 

invoke c-agents for limited clients, such as for list clients. In 155-158, the allocation function performs the intermediated 

tbis case, all client definitions and objectives are represented exchange negotiation according to the preferred protocol, 

by appropriate e-agerits and all portfolios, constraints, and Finally, at step 159 end-of-exchange post-processing is 

objectives are sentto e-agents. Also before an intermediated ]5 performed, and the allocation function returns to wait for 

exchange, an e-agent 'can be tested by the intermediary another Exchange! command. 

sending one or more pairs of offers, followed by a query for j a morc dctaiij aftcr rccc ^ ng tae Exchange! command 

the e-agent's counter-offer. Such testing can minimize the toe intermediary requests up-to-the-momcnt asset prices and 

chances of admitting a failure-prone e-agenl to an exchange. ^nds lhem lo connected e-agents at step 151. The e-agents 

Next; -at the commencement of an intermediated 20 determine the financial commodities of interest for this 

exchange,' the allocation function forwards up-to-the- exchange in view of these prices, and return a list of the 

moment price data to e-agents. Possibly in view of this price commodities of interest upon query by the intermediary at 

data, each e-agent determines the financial commodities, step 152. At step 153, the intermediary determines those 

described by symbols or CUSIP numbers, which it is inter- commodities that can be exchanged in this intermediated 

ested in trading in this exchange and sends this information 25 exchange and sends that list to the connected e-agents. The 

to the mleniiediary. The intermediary then transmits to the commodities thatxan be exchanged are those for which at 

o-agent those commodities that are to be actually exchanged least one e-agent has indicated an interest in buying and at 

in the current exchange, that is those commodities which least one other e-agent has indicated an interest in selling, 

have at least one e-agenl interested in buying and at least one Using the list of commodities that can actually be 
other e-agent interested in selling. The e-agents next trans- 30 exchanged, the allocation function and the e-agents update, 

mit their opening messages, which arc lists of the comraodi- respectively, their offer and counter-offer computation metfa- 

ties together with maximum amounts that the e-agent is ofc to consider only those commodities that can actually be 

interested in exchanging. Alternatively, c-agents can trans- exchanged. Thereby, commodities that arc not to be 

mit only opening messages that have both commodities of exchanged are ignored m these computations, and compu- 
mteresi and the upper bounds. 35 tationaJ demands are decreased. Next at step 154, the 

During the intermediated exchange, allocation function exchange negotiation begins when the intermediary queries 

114 and e-agents 1 exchange offers and counter-offers the e-agents for the commodities of interest along with the 

according to the preferred protocol for intermediated maximum, and optionally minimum, amounts to be 

exchanges. Optionally, during an intermediated exchange, exchanged. Alternatively, these initialization steps can pro- 
an e-agent can transmit to the allocation function certain 40 ceed in different orders which have similar effects. For 

data reflecting the process of its counter-offer generation, in example, step 152 can be combined with step 154 so that the 

order that its participant can be assured of its proper func- intermediary determines the commodities to be actually 

tioning and improve future functioning. After an intermedi- exchanged from the e-agents' openin g message s AT^ th r 

ated exchange completes, certain e-agents return an alloca- intermediary can delay making prices available to the 
tion message to allocation function 114. Such e-agents 45 e-agents un til after receiving the e-agents' opening messages 
represent participants that exchange multiple separate t at step 154. 

portfolios, general or limited, according lo the same require- Next, at steps 155-158, the exchange neootiation is 

ments and objectives. In this case, one e-agent performs the performed. At step 155, the intermediary generates offers to 

intermediated exchange for a portfoEo combined from these all clients by, preferably, allocating the maximum amount of 
multiple separate portfolios, and on completion of the 50 commodities for exchange in a fair manner. For financial 

exchange, returns to the intermediary the allocation of its commodities, this is preferably performed according to the 

final accepted offer among the multiple separate portfolios methods described in section 522. Offer determination is 

which it is managing. optimized within the constraints on the amounts lo be 

E-agents are implemented in a manner similar to that of exchanged according to the current round of negotiation 
the intermediary, and, especially, similar to that of the 55 according to the preferred protocol, together with aoy 

allocation function of the intermediary. Thus, preferably, tiering, cash imbalance, or other constraints of the limited 

e-agents are implemented with an object-oriented clients which are specially processed during the intermedi- 

methodology, for example in C++. They include methods ary offer generation. During this optimization, offer amounts 

invoked by the allocation function for sending and receiving not meeting clients' minimum exchange requirements are 
tbe described messages. For financial commodities selected 60 set to zero, and the excess is reallocated optimally among the 

according to mean-variance portfolio methods, the e-agents other clients. The commodity amounts in the computed 

preferably employ commercially available computational offers are rounded to round-lots, and any rounding excess is 

packages in a manner similar to the allocation function. fairly allocated among the e-agents exchanging this 

These methods of such packages are capable of solving the commodity, according to tbe previously described method, 
constrained linear, quadratic, continuous, or mixed-integer 65 At step 156, Lhe generated and rounded offers are then seal 

optimization problems in order to compute counter-offers. to the e-agents representing general clients. Offers for lim- 

Further, they construct in-memory representation of their iled clients, such as list clients, can be automatically 
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accepted by the intermediary, since they necessarily fall 
within the constraint bounds of these clients, which, in fact, 
constrained the intermediary's offer generation at step 155. 
At step' 157, the allocation function receives from the 
c-a gents their counter-offer amounts selected from the pre- 
ceding offer amounts. If all the counter-offer amounts equal 
the preceding offer amounts, test 159 terminates the inter- 
mediated exchange. If any counter-offer amount does not 
equal its preceding offer amount, then the allocation function 
returned to step 155 to compute new offers for all the clients. 

After the intermediated exchange completes at step 158, 
step 159 performs certain post-processing. First, those 
e-agents representing multiple portfolios with identical 
requirements and objectives send to the intermediary their 
allocations among their managed portfolios. Then, the allo- 
cation function sends. to the local data area the intermediated 
exchange results in the format of one binary data block. As 
described, the communication interface function then dis- 
tributes these exchange results to the individual clients, to 
the tape reporting service, to admi nisi rati ve systems, and to 
the database. The allocation function then returns to step 150 
to wait for a command signalling commencement of the next 
intermediated exchange. 

FIG. 10 illustrates a process for the e-agenls of this 
invention. Preferably, in general, an e-agent is a slave of the 25 participants comprising: 
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data and, optionally, portfolio data, necessary to define the 
detailed processing in the illustrated steps. 

Programs for the intermediary and the e-agent, both in a 
human readable form and a machine readable form capable 
of causing a computer to execute these programs, can be 
recorded on any convenient computer readable medium. 
Such mediums include magnetic discs, both bard discs and 
floppy discs, on optical discs, such as CD -ROM discs, on 
magnetic tape, and so forth. 

6. SPECIFIC EMBODIMENTS, CITATION OF 
REFERENCES 

The present invention is not to be limited in scope by the 
specific embodiments described herein. Indeed, various 
modifications of the invention in addition to those described 
herein will become apparent to those skilled in the art from 
the foregoing description and accompanying figures. Such 
modifications are intended to fall within the scope of the 
appended claims. 

Various publications are cited herein, the disclosures of 
which are incorporated by reference in their entireties. 
What is- claimed is: 

1. A computer system for electronic intermediated 
exchange of a plurality of commodities among a plurality of 



intermediary, waiting for messages from the intermediary 
and responding appropriately to each received message. 
Therefore, at step 170, an e-agent waits for ana* reads the 
next message from the intermediary. At steps 171, 173, 175, 
177, 179, and 181 the e-agent tests a received message for 30 
the various recognized message types, and performs pro- 
cessing appropriate to each recognized message type. If an 
unrecognized message type is received, step 183 indicates 
this error and performs appropriate processing, which 
optionally can include causing this intermediated exchange 35 
to fail and exchange recovery to be entered. 

Turning now to the detailed message types recognized, if 
an e-agent receives a query assets message, at step 172 it 
returns a message to the intermediary with a list of the 
commodities of interest in this exchange. When an e-agent 40 
receives a prices message from the intermediary, at step 174 
it computes the maximum and minimum amounts of each 
commodity that it is interested in trading in this exchange. 



"When an e-agent receives a "send commodity". message, at 
step 176 it updates its counter-offer computation methods 
with the commodities to be actually exchanged. Thereby, 
commodities in which it was interested but which are not to 
be exchanged are not considered in future computations. 
This increases the efficiency of e-agent counter-offer com- 
putation. When an e-agent receives a query opening 
message, at step 178 it sends the opening message of the 
preferred negotiation protocol described above. This mes- 
sage includes the assets of interest together with their 
maximum and minimum amounts, these limits having been 
computed at step 174. Steps 171-178 perform e-agent 
initialization for this particular intermediated exchange. As 
described for the intermediary, these steps may be altered or 
combined in various fashions corresponding with similar 
alternatives for the intermediary. Finally, when an e-agent 
receives an offer message, at step 180 it computes its 
selection, which is preferably optimized, from the commod- 
ity amounts offered, which it returns when queried. When an 
e-agent receives a query counter-offer message, at step 182 
it returns to the intermediary these counter-offered commod- 
ity amounts. 

Preliminary to the process illustrated in FIG. 10, the 
e-agent has been invoked and provided with the extended 



a. one or more computer-based machines; 

b. a plurality of electronic agent (e-agent) computer 
programs running on at least one of said computer- 
based machines, wherein each said participant is asso- 
ciated with at least one of' said e-agent computer 
programs, and each said e-agent computer program 
stores in an electronic memory digital data representing 
commodity exchange objectives of its associated par- 
ticipant; and 

c. an electronic intermediary computer program running 
on at least one of said computer-based machines, 
wherein said intermediary computer program stores in 
an associated electronic memory digital data represent- 
ing commodity exchange objectives of the intermedi- 
ated exchange and exchanges electronic offer and elec- 
tronic counter-offer messages with said e-agent 
computer programs; 

wherein (i) said e-agent computer programs receive said 



electronic offer messages from said intermediary com- 
puter program, generate said electronic counter-offer 
messages according to said exchange objectives of said 
associated participants, and send said electronic 
counter-offer messages to said intermediary computer 
program, and (ii) said intermediary computer program 
receives said electronic counter-offer messages from 
said e-agent computer programs, generates said elec- 
" tronic offer messages according to said exchange objec- 
tives of said intermediated exchange, and sends said 
electronic offer messages to said e-agent computer 
55 programs. 

2. The computer system of claim 1 wherein said com- 
modities are intangible commodities. 

3. The computer system of claim 1 wherein said exchange 
of electronic messages between said intermediary computer 

60 program and said e-agent computer programs converges to 
an exchange of said commodities, that is substantially sat- 
isfactory both to said e-agent computer programs, according 
to said digital data representing said commodity exchange 
objectives of said participants, and also to the intermediary 

65 computer program, according to said digital data represent- 
ing commodity exchange objectives of the intermediated 
exchange. 
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